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The purpose and objective of this analysis are to expand the level of detail and confirm 
member sizes for steel sets included in the Ground Support Design Analysis, Reference 5.20. 
This analysis also provides bounding values and details and defines critical design attributes 
for alternative'configurations of the steel set. One possible configuration for the steel set is 
presented. This analysis covers the steel set design for the Exploratory Studies Facility (ESF) 
entire Main Loop 25-foot diameter tunnel. 
This analysis includes design calculations for the following ground support structural 
mernbcrs, components, and features. Also included are associated tolerances, design sketches, 
and computer output data (attachrncnts whcrc calculations are found are in parentheses after 
each item): 
A. Steel Sets (I, 1II.A and VIII) 
B. Steel lagging (1IT.B) 
C. Tie rod and pipe spacer (1II.D) 
D. Steel set foot plate (1II.E) 
E. Steel set connection to insert (1II.G) 
F. Connection betwcen steel set segments (1II.G) 
G. Inserts (1II.C) 
H. Steel set foot segments (1II.H and 111.1) 
I. Shim plates (1II.K) 
J. Steel wedges (1II.L) 
K. Jacking bracket assembly and bolted connection to steel set (I1I.C and VI) 
L. Tolerances (VII) 
M. Summary of Design Sketches (IX) 
N. FLAC Computer Output (11) 
2. QUALITY ASSURANCE 
The quality assurance (QA) classifications for structural steel ground support in this analysis 
are presented in QA Classification Analysis of Ground Support Systems, Configuration Item 
(CI): BABEEOOOO (Reference 5.5). 
The following structural steel ground support components are permanent and are classified 
QA-1 and QA-5: 
A. Steel set 
B. Steel lagging 
C. 




Tie rod and pipe spacer 
Steel set connection to insert 
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H. Steel set foot segments 
I. Shim plate 
Wedges, blocking, backfill or other materials placed in voids to transfer the rock load to the 
steel sets are considered to be non-quality affecting. (In commercial tunnels, blocking and 
wedges are typically made from timber; material strength is not considered to be a critical 
parameter.) These materials can be thought of as a substitute for rock originally occupying 
the void space, for which there is no rclevant QA classification. 
The following structural component is temporary and is not subject to the requirements of the 
project QA program: jacking bracket assembly and bolts used for the connection to steel set. 
The jacking brickets and connection will be used during installation of steel sets only. Since 
the brackets have no permanent ground support function, they are not considered important 
to waste isolation or radiological safety. 
3. METHOD 
The steel set is analyzed for two basic conditions: 
3.1.1 Installation/jacking process associated w ,,h erecting the steel sets after t,,e ground 
has been excavated by the tunnel boring machine (TBM)-the computer software 
STAAD-IIVISDS (See Section 6, Use of Computer Software) is used to analyze 
steel sets and verify size of steel members as noted in Section 3.2. 
3.1.2 Long-term rock load condition-the long-term rock load analysis, including utility 
and seismic loads, was determined in ESF Ground Support Design Analysis 
(Reference 5.20). The resulting forces and moments were then used for the design 
of the steel set and components, noted in Section 3.2. 
The steel set and other components listed in Section 1.2 are designed by hand calculations and 
computer analyses using the results of the ESF Ground Support Design Analysis (Reference 
5.20) outputs, installation/jacking loads, and other inputs listed in Section 4. 
4. DESIGN INPUTS 
DESIGN PARAMETERS 
4.1.1 Seismic - Mean Peak Horizontal and Vertical Acceleration = 0.37g (TBV-193-ESF). 
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Mean Density Minimum Friction 
Kg/m3 Ihlft" Angle"' 
21 15 132 53" 
1268 80 40" 
2207 138 4 I" 









25 Ton Jack (W8) 15 Ton Jack (W6) 
HSR-258T HSR-2510T HSR-156T HSR-151OT 
25 Ton 25 Ton 15 Ton 15 Ton 
8% in.  10% in .  6 in. IO in. 
12% in. 14% in. 10 11/16 in. 14 11/16 in. 




Rock Mass Properties (Refcrence 5.20, Pages 5 through 10) as used in design of 
lagging (Attachment 1II.B): 
~ ~ ~ ~~ ~~ ~ ~~~~ 
( I )  Friction Angles are non-qualified data (TBV-069-DD) 
Precast Concrete Dimensions - Drawings (References 5.7 and 5.8). Dimensions 
used in this analysis were: 
Curb face angle = 3 1 .O 1" (k) 0.02" 
Invert segment width = 48 in. (1220 mm) 
Curb width = 7 Vi in. (191 mm) (Bearing width = 7 ?h in. - ?4 in. = 6 %I in) 
Chamfer ?4 in. (19 mm) on front of curb face 
Notch dimension on back of curb face = Vi in. x 3 in. (13 mm x 76 mm) 
Minimum side cover on bars = 1 ?h in. (38 mm) 
Base thickness = 28% in. (715 mm) 
Curb rebar is as shown on References 5.7 and 5.8 
The configuration of thc steel sets was developed through numerous meetings and 
discussions between the ArchitectEngineer (A/E) and Constructor and previous 
revisions of this analysis. Details were refincd to accommodate construction 
methods and the installation processes. 
The dimensions for the jacks used in this analysis for the design of the jacking 
bracket are from References 5.18 and 5.19 and are as follows (see Attachment VI): 
25 ton jack for W8 steel set and 15 ton .jack for W6 steel set: 
ESF Tunnel Main Loop maximum grade is 2.567 percent (Reference 5.12). 
t' 
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ESF ,Tunnel Main Loop Diameter = 7.62 meters 
(25 feet) nominal (Reference 5.12). 
Force results in stcel set from ESF Ground Support Design Analysis (Reference 
5.20). Axial forces, moments and shears are provided at various locations (nodes) 
throughout the steel set. This output horn Reference 5.20 has been included as 
Attachment I1 to the analysis. 
Not used. 
Specified Compressive Strength of Concrete f'c = 34.5 MPa (5,000 pounds per 
square inch [psi] Reference 5.21). 
CRITERIA 
The following design criteria, applicable to this analysis, were developed in response to 







The permanent and temporary components of the ESF structural steel ground 
support system shall be designed to withstand the applicable seismic environment 
spccificd in Appendix A of the ESFDR. The seismic loads were determined in the 
analysis of Reference 5.20 (also see Attachment Q, and the stecl sets were designed 
(Attachment 111) to withstand these loads (ESFDR 3.2.1.2.1.2.A). 
ESF non-permanent structural steel ground support items shall be designed for a 25- 
year maintainable service life. ESF permanent structural steel ground support items 
shall be designed for a 150-year maintainable service life. These criteria are 
addressed (see Section 7.1) by the selected design of the steel sets and accessories 
using exposed carbon stecl W-shape bolted ring beams with channel lagging which 
allow for ease of accessability for maintenance andor replacement (ESFDR 
3.2.1.2.2.A and B). 
The ESF structural stcel ground support system shall be designed in compliance 
with the applicable requirements contained in DOE Order 6430.1A. The applicable 
criteria, Le., Division 1 (Gencral Requirements), Sections 01 11-1 (General), 01 11-2 
(Loads), 01 11-3 (Structural Systems for Buildings and Other Structures), 01 11-99 
(Special Facilities); Division 5, Sections 05 12-1 (Structural Steel for Buildings and 
Other Structures), and 0532 (Metal Fastenings); and Division 13, Sections 01300- 1 
(Coverage and Objectives), and 01300-3.2 (Safety Class Items) are addressed 
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Records shall be developed and maintained, including as-built documentation, for 
location and description of the ESF structural steel ground support systems. This 
criterion is addressed in Section 7.1 with appropriate requirements for as-built 
documentation to be furnished by the Constructor included in the construction 
specification for the steel sets (ESFDR 3.7.1.2.B). 
4.2.4 
4.2.5 The ESF structural steel ground support system will support the testing 
requirements. This criterion is addressed (see Sections 7.1 and 7.7) by spacing and 
configuring the steel sets and lagging to allow access to the rock, as needed, to 






The ESF structural stecl ground support system will be compatible with the 
excavation methods and equipment. This criterion is addressed (see Section 7.1) by 
selecting a steel set and lagging system that is compatible with the tail shield 
configuration of the Tunnel Boring Machine (TBM) (ESFDR 3.7.3.1.D). 
The ESF structural steel ground support system shall incorporate the use of 
noncombustible and heat resistant materials in the design. This criterion is 
addressed (see Sections 7.1 and 7.7) by specifying carbon steel for all permanent 
components of the steel set assemblies (ESFDR 3.7.3.1.E). 
The ESF structural steel ground support system shall limit the use of selected 
tracers, fluids, and materials. This criterion is addressed (see Sections 7.1 and 7.7) 
by limiting the use of cementitious, organic, and combustible materials. Carbon 
steel is used as the primLary ground support material, and the use of wood wedges 
and blocking is minimized and will be recovered to the extent practical 
(ESFDR 3.2.1.2.3.B). 
The ESF structural steel ground support system shall be designed to permit periodic 
inspection, monitoring, testing, and maintenance, as necessary to evaluate their 
readiness and to ensure continued function. In addition, the ESF structural steel 
ground support system will be designed and installed throughout the main access 
openings and all alcove transition zones to reduce the potential for deleterious rock 
movement or fracturing. This criteria is addressed (see Sections 7.1 and 7.7) by the 
selection of bolted structural steel sets, lagging and accessories for the primary 
ground support system undcr the worst case rock load conditions. In addition, 
Reference 5.20 analyzes the potential for deleterious rock movement or fracturing. 
Finally, the ground support system, once installed, will be readily accessible for 
routine observation, maintenance, andor replacement in whole or in part to ensure 
continued function (ESFDR 3.7.3.1 .F and G). 
The ESF structural steel ground support system shall be designed to accommodate 
anticipated ground conditions utilizing available site data, to have the capability to 
be supplemented as required when identified through additional site characterization 
data and analyses, and to have sufficient flexibility to allow adjustments where 
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or identified through in situ monitoring and testing. These criteria are addressed 
(see Section 7.1) by the selection of bolted structural steel sets, lagging and 
accessories for the primary ground support system under the worst case rock load 
conditions as developed in Reference 5.20. In addition, this type of ground support 
system provides flexibility by allowing adjustment to the supports (or supplementing 
the supports with additional supports as needed) to accommodate rock conditions 

















4.2.11 The ESF structural steel ground support system shall be designed to meet predicted 
thermal and thermomechanical response of the host rock, surrounding strata, and 
groundwater systcm for the site characterization hcater tests. This criteria will be 
addressed when thermal load criteria have been established (TBV-146) as a result 
of the heater alcove tests. Thermal effects will be incorporated into the Reference 
5.20 analysis, and then translatcd into changes to the design of the steel sets and 
accessories, if needed (ESFDR 3.7.3.1 .L). 
ASSUMPTIONS 
4.3.1 Not used. 
4.3.2 Not used. 
4.3.3 Not used. 
4.3.4 Not used. 
4.3.5 Not used. 
4.3.6 Credible fire and explosion design bases for the repository design are to be 
determined (TBD- 154-RDR). Howcver, the design of the steel sets for the ESF does 
not preclude the future incorporation of design features which would mitigate the 
effects of a credible fire or explosion in the repository. 
4.4 CODES AND STANDARDS 
American Concrete Institute (ACI) 4.4.1 
ACI 3 18-89 Building Code Requirements for Reinforced Concrete (ACI 
318-89, Revised 1992) and Commentary (ACI 318R-89, 
Revised 1992). 
ACI 301-89 Spccifications for Structural Concrete for Buildings 
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4.4.2 American Institute of Steel Construction (AISC) 
AISC MO 16-89 AISC Manual of Steel Construction, Allowable Stress 
Design, Ninth Edition (First Revised Printing, January 1991) 
4.4.3 American Society of Mechanical Engineers (ASME) 
ASME B18.5-90 Round Head Bolts (Inch Scries) 
4.4.4 American Society for Testing and Materials (ASTM) 
ASTM A6/A6M-94a Standard Specification for General Requirements for Rolled 




Standard Specification for Carbon Structural Steel 
ASTM A53-94 Standard Specification for Pipe, Steel, Black and Hot- 
Dipped, Zinc-Coated, Welded and Seamless 
' 
ASTM A307-94 Standard Specification for Carbon Steel Bolts and Studs, 




ASTM A325-94 Standard Specification for Structural Bolts, Stecl, Heat 
Treated, 120/105 kips psi ksi Minimum Tensile Strength 
ASTM A490-93 Standard Specification for Heat-Trcated Steel Structural 
Bolts, 150 ksi Minimum Tensile Strength 
ASTM A563-94 Standard Specification for Carbon and Alloy Steel Nuts 
ASTM F436-93 Standard Specification for Hardened Steel Washers 
4.4.5 American Welding Society (AWS) 
AWS A5.1-91 Specification for Carbon S teel Electrodes for Shielded Metal 
Arc Welding 
AWS D1.l-94 Structural Welding Code-S teel, Thirteenth Edition 
4.4.6 Not used. 
4.4.7 Not used. 
. . . . - .- . - . . . 
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4.4.8 United States Department of Energy (DOE) 



















Subsurface Fire Hazard Analysis, BABFAH000-0 17 17-0200-001 2 1 REV 00. 
Impact Review Action Notice, J. Pye to D. Rogers, August 2, 1995. 
Commercial Pantex Sika, Inc. Catalog, Structiiral Steel Supports, no date. 
Subsurface General Construction, BAB000000-0 17 17-6300-0 150 1 REV 04. 
QA Classification Analysis of Ground Support Systems (CI: BABEEOOW), BABEE0000- 
01717-2200-00001 REV 02. 
Not used. 
Rail Placement Invert Segments - B, Plan & Sections, Drawing BABFCC000-017 1.7-2100- 
41 100 REV 03. 
Rail Placement Invert Segments - A, Plan Sections & Details, Drawing BABFCC000-01717- 
2 100-4 1099 REV 03. 
Not used. 
Software Requirements Document for Structural Analysis and Desigdlntegrated Structural 
Design System (STAAD-IIMSDS), Version 4-8 MB, Rev. 16.0, Computer Software 
Document Number: SRD-02, Revision 0, Computer Software Configuration Item (CSCI) 
Numbcr 20.93.3002-AAU4-8MB. 
Not used. 
ESF Layout Calculation, BABEAD000-017 17-0200-00003 REV 03. 
Not used. 
Not used. 
Retrieval Conditions Evaluation, BCA000000-0 17 17-5705-00003 REV 00. 
Yucca Mountain Site Characterization Project, Exploratory Studies Facility Design 
Requirements, Rev. 02, YMPKM-00 19. 
2 
I DI: BABEE0000-0 17 17-02OO-OOO03 REV 02 

















Beer, F. P. and E. R. Johnston, Jr., Vector Mechanics for Engineers STATICS AND 
DYNAMICS, McGraw-Hill, NY, 1962. 
Simplex Catalog SC 101, Hydraulic and Mechanical Power, 1995. 
TK SIMPLEX Catalog, Hydraulic and Mechanical Jacks for Industry, 1990. 
ESF Ground Support Dcsign Analysis BABEE0000-0 17 17-0200-00002 REV 00 
(TBV-069-DD, TBV-073-DD, TBD- 146-ESF and TBD- 147-ESF). 
Precast Concrete Specification, B ABFCCOOO-0 17 17-6300-03480 REV 00. 
Non-Gassy Minc Classification Analysis, B ABEOOOOO-0 17 17-0200-00 1 15 REV 00. 
6. USE OF COMPUTER SOFTWARE 
Basis for Computer Use: The steel set (W8 or W6 shape) is a symmetrical arch frame which 
is a statically indeterminate structure subject to a variety of loading conditions. The general 
approach to the problem of analysis of statically indeterminate structures with different 
loading conditions is to utilize the accuracy and speed of the computer to efficiently derive 
the forces, reactions and moments for the steel set and the size of the W8 or W6 shape using 
an appropriate indctcrminate structural analysis. 
Computcr inputs and outputs are presented in Attachments I and 11. The stcel set W8 or W6 
shape is analyzed and initially checked by computer in these attachments. The initial 
computer check is verified by hand calculation. The permanent attachments and connections 
are designed by hand calculations (Attachmciit 111) using the maximum axial forces, shears, 
and moments from the computer analysis output. 
Computcr hardware used for this analysis - TBM Compatible 486/33 MHz. 
STAAD-III/ISDS, Version 4-8MB, Rev. 16.0 (Reference 5. lo), CSCI No. 20.93-3002-AAu4- 
SMB, is thc computer software used for this analysis. The computer software has been 
validated, verified, and controlled in accordance with applicable Management and Operating 
Contractor procedures. 
The computer software used in this analysis is appropriate for this application since the 
STAAD-III program was specifically selcctcd and validated for the purpose of analyzing and 
designing the stecl sets and accessories. The program was used within the validated range as 
described in the verification and validation documentation. The program was obtained from 
Software Configuration Management in accordance with appropriate procedures. 
Attachment I1 contains results of computer runs presented in Reference 5.20. For FLAC 
Version 3.22 Verification and Validation (V&V> information, see Reference 5.20. 
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In addition to the software noted above (STAAD-III, FLAC), computational support software 
as defined in Quality Administrative Procedure, QAP-SI-0, Scientific and Engineering 
Software, used in this analysis was Lotus 1-2-3, Release 4 for Windows. The spreadsheet 
feature of Lotus 1-2-3 was used in Attachment III.1 to tabulate and perform repetitive 
calculations for shear and sliding resistance calculations at the base of the steel sets. User 
defined formuias, inputs and results are shown in the attachment. Also, Wordperfect Release 
5.2+ for Windows was used throughout the analysis to tabulate data (no calculations) and 
present information. 
7. DESIGN ANALYSIS 
7.1 INTRODUCTION 
Steel sets comprised of wide-flange structural shapes have been selected as an appropriate 
ground support system (including general configuration and spacing) in the ESF Ground 
Support Design Analysis (Reference 5.20). 
The ESF ground support structural steel analysis is based on two conditions. The first 
condition is the installation/jacking process associated with erecting the steel sets after the 
ground has becn excavated by the TBM. The second condition is the long term operating 
conditions for the stccl set, which includes the long term rock loading and the various utility 
service support loads. Of these two conditions, the second (Reference 5.20) establishes the 
starting point for the analysis of the structural steel. 
The circular shape of the steel set is based on the excavated diameter of the tunnel as set by 
the TBM. Spacing of the steel sets was established (in Reference 5.20) at 1.22 m (4 feet) 
center to ccnter, nominally, based on construction and equipment limitations associated with 
the weight and size of the ground support segments and nominal steel set sections commonly 
associated with a tunnel of this size and the excavation method. Where weaker ground is 
encountered requiring heavier steel support, the spacing of the steel sets is reduced to 0.61 m 
(2 feet). With this reduced spacing the stecl set configuration would remain the same as that 
used at 1.22 m (4 feet) spacing, but the lagging span would decrease to provide a stronger 
support system for the higher rock loads. 
The configuration of thc steel set used in this analysis was developed during (undocumented) 
review meetings between the N E  and Constructor and previous revisions of this analysis. A 
multiple piece set was selected to facilitate handling and erection within the tunnel. The steel 
set was configured into three large segments (one crown segment and two wall segments) and 
two small segments, Le., the foot segments (see Steel Set Detail, Alternate I, Attachment E). 
The three large segments provide ground support for the tunnel crown and walls. The two 
small segments are an extension of the wall segments and have a foot plate on one end that 
rests on a precast concrete invert foundation. An insert and shims or shims alone are placed 
between the wall segments and foot (small) segments upper plates during expansion of the 
steel set. As an alternative steel set configuration (see Steel Set Detail, Alternate m, 
Attachment IX), the two wall segments are extended and the two foot segments that rest on 
r 
i 
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the precast concrete invert foundation are reduced. Inserts and shims are placed between the 
wall segments and the foot segment upper plate during the expansion/jacking process. 
I 
As shown in Attachment IX, Alternate I consists of a longer foot segment with a jacking 
bracket near the upper cnd. A similar jacking bracket is attached to the lower end of the wall 
segment. The brackets are aligned such that the reaction line of the jacking force passes 
through the ccnter part of the foot segment base plate, thus eliminating any eccentricity on thc 
foot segment base plate and ensuring stability of this member for pcrsonnel safety during the 
jacking operation. In addition, only shim plates are used between the foot segment and the 
wall segment. 
Alternate III in Attachment IX represcnts the jacking bracket design as used in the tunnel to 
date. This configuration requires an insert segment and shim plates between the foot segment 
and wall segment. The jacking brackets, though similar in design to Alternate I, are aligned 
such that an eccentric load is applied to the foot segment. To counteract this load and to 
ensure stability of the foot segment during jacking, a leg was added to the base plate to engage 
the inner face of the invert segment curb. 
The final configurations of the stecl set with detailed dimensions as analyzed herein are 
shown in Attachment E. The configuration shown will provide relatively unrestricted access 
to the host rock to accommodate the needs of the testing community. The use of bolted 
carbon stcel sets will also provide a ground support system compatible with the anticipated 
configuration of the repository. In addition, as shown in this analysis, the steel set system will 
control the configuration and stability of the opening, will protect personnel and equipment 
against potential falls of loose rock, will rcduce the potential for deleterious rock movement 
or fracturing, and will be compatible with the excavation methods and equipment (TBM). 
The tunnel is judged to not be a corrosive environment because of the generally dry conditions 
(Reference 5.15, Section 6.3.2.2), therefore corrosion allowance beyond reserve capacity of 
the steel membcrs is not considered nccessary. 
Although individual steel sets cannot be guaranteed to last for the design life of 150 years they 
have been designed for a "maintainable life" of 150 years. This means that steel sets 
exhibiting obvious signs of deterioration or distress can accommodate removal and 
replacement either with other steel sets of like kind or with other means of ground support. 
Similarly, the steel sets as presently designed do not preclude future methods of rock support 
for repository loads, e.g., a concrctc lining with steel sets remaining in place as non- 
functioning members. 
It should be noted that the detailed configuration of the steel sets and accessories as presented 
in this analysis rcpresent only a few of the many acceptable alternatives that could be 
considered for stcel sets to be used in the ESF. The Constructor will be encouraged to 
develop and submit alternative details to facilitate construction, which will be subject to AE 
approval, as long as the critical attributes as identified in Section 8.5 are met. In addition, the 
construction specifications will requirc that the Constructor develop and maintain records, 
m&o\analyses\ee0003 .R02 
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I 
I systems, e.g., steel sets. 
including as-built documentation, for location and description of all structural support 
7.2 STEEL SET JACKING 
The purpose of jacking the steel set is to bring the profile of the steel set and lagging into 
positive contact with the excavated profile to support rock loads resulting from the excavation 
process. The steel set was analyzed to establish the maximum jack forces for the jacking 
operation based on the jacking bracket configuration as depicted in Attachment IX. A 
(STAAD-111) computer analysis was performed to determine the effects of various jacking 
forces: 50T, 30T, 25T, 20T, and 15T on the steel set and what the resulting stress ratios were 
for these forces using the AISC code check option of the STAAD-III software. Simultaneous 
jacking and one-sided jacking wcre analyzed to determine the governing condition. The 
computer input files and output results for jacking conditions are presented in Attachment I 
for the W8 x 31 and in Attachment VIII for the W6 x 20. The explanations of the loading 
conditions including loading points in the model, loading values and location of supports are 
presented in detail in Attachment I. 
The jacking analysis used a structural model of the steel set with joints and members that 
accurately describe the steel set configuration as presented in Attachment E. 
Supportskontact points were modeled to reflect the steel set's behavior during the jacking 
process. At the initial stage of the jacking operation, the steel set starts to make contact with 
the tunnel walls that provide horizontal support for the steel sct from the bottom to about the 
spring line level. The distance between these horizontal supports is modeled to be at each 
fifth node (about 6 feet, engineering judgement based on observed field conditions), which 
conservatively reflects the positive contact requirements for steel set installation. No vertical 
support is provided below the spring line due to the fact that the steel set is moving upward 
during the jacking operation and only supports above the spring line could restrain this 
movement. As the jacking force increases, more contact is made at about mid distance 
between the spring line and the crow0 where the support has a horizontal as well as a vertical 
component. In the final stage, the crown makes contact with the steel set providing the 
vertical restraint required, which is represented in the model by two vertical supports close 
to and symmetric about the crown. 
The self weight of the steel set was increased in the analysis to account for the additional 
weight of lagging and other components. No frictional forces were considered as part of the 
jacking analysis to ensure that the rcsults were conservative and maximum stress for design 
could be obtained. The relative conservatism of the results is indicated by comparing 
preliminary strain gage data from the stcel sets to design stresses (see Attachment IV). 
7.3 LONG-TERM ROCK LOADING AND UTILITY SERVICES 
The long-term rock loading analysis results (including utility and seismic loads) are included 
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7.4 DESIGN SELECTION PROCESS 
The analyses to support the design sclcctiodconfirmation process for the structural members, 
components, and attachments (outlined in Scction 1.2) are presented in detail in Attachments 
I, 111, and VIII. Calculations for all structural members, components, and attachments are 
presented under appropriate headings (with a reference to representative subsection in Section 
1.2) in those attachments. A summary of the conclusions from all attachments are found in 
Section 8.7. 
7.5 BOLTED CONNECTIONS 
Requirements for bolted connections using ASTM A307 (as a minimum) are provided below: 
The bolted connections in this analysis were determined to be not slip-critical based on 
the fact that there is little impact, vibration, repetitive loads, load reversals, or high 
tensile forces in the steel set conncctions that would tend to reduce the friction between 
the joint plates (AISC MO16, p. 5-270, Paragraph 5[a]). For this reason, torquing of the 
bolts will not be necessary beyond what AISC refers to as a "snug tight" condition. 
A307 bolts will be installed to a snug tight condition in accordance with AISC (Codes 
and Standards 4.4.2). In AISC, p. 5-303, "snug tight condition is defined as the tightness 
that exists when all plies in a joint arc in firm contact. This may be attained by a few 
impacts of an impact wrench or the full effort of a man using an ordinary spud wrench. 
In actuality, snug tight is a degree of tightness, which will vary from joint to joint 
depending upon the thickness and degree of parallelism of the connected material. In 
most joints the plies will pull together; however, in some joints, it may not be possible 
at snug tight to have contact throughout the faying surface area." 
In the AISC Commentary to Specifications for Joints Using ASTM A325 and A490 
bolts, a discussion is prcsented on why separate installation procedures are now provided 
for bolts that are not within the slip critical or direct tension category. "The intent in 
making this change is to improve the quality of bolted steel construction and reduce the 
frequency of costly controversies by focusing attention, both during the installation and 
tensioning phase and during inspection, on the true slip-critical connections rather than 
diluting the effort through the rcquirement for costly tensioning and tension testing of the 
great many connections where such effort serves no useful purpose. The requirement for 
identification of connections on the drawings may be satisfied either by identifying the 
slip-critical and direct tension conncctions which must be fully tightened and inspected 
or by identifying the connections which need be tightened only to the snug tight 
condition. 'I 
Quotations found in the preceding two paragraphs are extracted directly from AISC p. 5-273, 
Paragraph 8.(c) and p. 5-303 for joints not within the slip-critical range nor subject to tension 
loads, respectively. The steel set is designed to be in ring compression, therefore, the load 
transferred at the joint is primarily a compressive force. As the full rock load develops, this 
compression load will tend to force the plates into contact. 
i 
t 
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AISC Section M4. Erection, Paragraph 4, p. 5-90 states: "Lack of contact bearing not 
exceeding a gap of 1/16-in., regardless of the type of connection used (partial-penetration, 
groove-welded or bolted), shall be acceptable. If the gap exceeds 1/16-in., but is less than 
1/4-in., and if an engineering investigation shows sufficient contact area does not exist, the 
gap shall be packed with non-tapered steel shims. Shims may be of mild steel, regardless of 
the grade of the main material." 
Engineering judgment indicates that, where gaps rnay exist in steel set segment connections, 
a minimal ring compressive force will occur. As the rock loading increases, sufficient contact 
will develop between the plates of the steel set joints to adequately transfer the ring 
compressive force. As the design compressive force is attained, the plates may come together 
as noted above. Snug tightness shall bc in accordance with AISC, p. 5-303 except that gaps 
between connection plates and between connection plates and shims may cxceed 1/16-in. if 
plates or plates and shims make contact at any point in the connection plane. Bolted steel set 
joints are compression connections with only minor moment and shear loads. While they are 
considered critical to the performance of the set, the relatively low loading in comparison to 
the size of bolts selected reduces the need for special testing to verify material characteristics 
of the bolts. 
The field drilling of holes larger than 5/16-in. in the steel set members for bolting of 
miscellaneous connections on steel sets shall be in accordance with AISC Sections 53.1 and 






To ensure the adequacy of weldcd connections, welding shall be performed in accordance 
with the requirements of AWS Dl. l  using E7OXX 70 ksi tensile strength (minimum) 
electrodes. Welders and weld procedures shall be qualified for the electrode(s) used in 
accordance with AWS D1.l, Section 5 .  
The member welds shown in the details of Attachment IX experience relatively low shear 
stress. Additional weld lengths are provided for connection stability. The flange welds on 
the W-shapes at connecting plates are provided to ensure that the connection plate and the W- 
shape work together effectively under both static and seismic load conditions, even though 
the jacking loads, in most cases, result in the worst case shears at the joints. Welded 
connections of plates and W-shapes are subject to only minor shear loads due to long term 
rock load or jacking. While the welds are considered critical to the performance of the set, 
the amount of welding specified herein, in relation to the minor loading resisted by the welds, 
reduces the need for special inspections and/or tests to verify the weld filler material 
characteristics. 
CREDIBLE FIRE AND EXPLOSION 
The ground support system (steel sets) has not been designed for credible fire or explosion 
loads during construction or operation of the ESF. This approach is based on the Subsurface 
Fire Hazard Analysis (Reference 5.1) which concludes that the potential for an explosion in 
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the ESF is extremely unlikely. In addition, loss prevention and/or life safety concerns due 
to a credible fire during construction and operation of the ESF would be met by the (current 
and future) design of the fire suppression and alarm systems; the non-combustible nature of 
the ground support system; a ventilation system designed to meet life safety objectives; and 
the provision of refuge chambers. The ESF Design Basis Fire (DBF) is in the TBM itself 
(Reference 5.1), well ahead of the steel sets. If incorporated into the repository design, fire 
or explosion damage to the steel sets (if credible) would be localized, of short duration, and, 
at worst, might result in deformation of the steel sets and lagging but not total collapse of the 
tunnel. Repair and/or replacement of the steel sets may be needed, but would be relatively 
uncomplicated. 
If a fire should occur in the ESF, it would be localized and of fairly short duration due to the 
fire suppression and alarm systems in place (see Section 4.3.6, above). AISC M016 (page 6- 
3) notes that the aver= temperature reading for steel members exposed to fire should not 
excecd 1000" F for columns and 1100" F for beams without considering insulating protection 
for the steel, Fire exposure of severity and duration sufficient to raise exposure temperatures 
above these limits would seriously impair the ability of the steel members to sustain loads. 
Although cxposure temperatures could conceivably exceed the above limits during a fire, it 
is judged that fire-proofing of the steel scts and lagging is not required. Fire proofing would 
be costly, could interfere with the in situ site characterization testing, would obscure the 
ground support system thus preventing periodic inspection and maintenance, could interfere 
with incorporating the ground support system into the eventual repository, and would 
introduce additional undesirable cementitious materials into the ESF environment. In 
addition, should a fire occur in the ESF or in the repository, resulting in high exposure 
temperatures to the steel members and subsequent degradation of the steel sets or even 
localized (though unlikely) failure of the support system, the debris could (as noted above) 
be cleared and the ground support systems replaced within a reasonably short period of time, 
thus minimizing the impact on the ESF construction/operational activities and on the 
repository functions. 
8. CONCLUSIONS 
The ESF ground support steel set configuration and details analyzed herein are summarized 
in Attachment IX. The steel set member sizes and spacing used in the ESF ground support 
'are presented in Table 14 of Reference 5.20. 
Based on the jacking configuration prcsentcd in Attachment III.C, the maximum jack 
load/force on the W8 x 31 is 27 tons (Attachment I) and on the W6 x 20 is 17 tons 
(Attachment VIII). The jacking load may be applied to both sides of the steel set 
simultaneously or to only one side of the steel set. 
The steel sets are adequate for use in the construction of a stable, functional opening with a 
150 year maintainable life (see Section 7.1). 
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8.4 
8.5 
The installation tolerances for thc stecl sets along the longitudinal direction of the tunnel are 
presented in Attachment VII. The established tolerances contribute no significant decrease 
to the capacity of the steel sets or components. 
As noted in previous sections, the results of this analysis present only a few of the many 
acceptable methods that could be used for steel sets in the ESF. The Constructor will be 
encouraged to dcvelop and subinit alternative solutions for A/E approval as long as minimum 
critical dcsign attributes are met. For the purposes of this analysis critical design attributes 
are defined as those important design, material, and performance attributes as delineated 
herein that require verification to provide reasonable assurance that the item will pcrform its 
intended safcty function. From these critical dcsign attributes, ( 1) "critical characteristics" 
of the items are selected and verified through material dedication (separate analysis), and (2) 
identlfiable a nd m c a ~  -urable or qualitative critical performance attributes necessary for the 
item to function as intended will be defincd for development of installation and inspection 
requirements. 
. .  
The Constructor shall incorporate the following minimum critical design attributes into 
alternative solutions submitted. 
A. Membcr Sizes and Material Properties 
The steel sct mcnibcrs and materials shall be of the following (members or materials 
of equal or greater strength may be substituted): 
1. Steel set ring beam members shall be either W8 x 31 or W6 x 20, consistent 
with rock conditions shown in Table 14 of Rcfcrence 5.20, with material 
properties conforming to ASTM A36. 
2.  Steel lagging shall be C8 x 11.5, with material properties conforming to ASTM 
A36. 
B. Steel Set Configuration 
The bend radius of the stcel set shall be of uniform contour, shall facilitate 
placement, and shall be compatible with the nominal 25 feet - 0 in. diameter of the 
tunncl such that the set engages or contacts the rock perimeter (via the lagging when 
expanded or blocked into the final configuration) to the extent practical (i.e., 
consistent with standard industry practice). 
1. The steel sets shall be foundcd on the curbs of the concrete invert segments (see 
Attachment 1II.E). 
2. The steel sets shall be spaced based on the rock conditions encountered, either 
2 feet, 4 feet, or 6 feet nominal (see Table 14 in Reference 5.20). 
i 
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3. The quantity and location of steel set joints shall be determined by the 







Lagging shall be configured such that it can transfer the rock loads to the steel set 
ring beam. 
Lagging dctails are shown in Attachment 1II.B. 
Not used. 
Tie Rods 
Since the tie rods are primarily designed to carry tension loads, they shall be 
provided with a compression brace (pipe spacer) capable of maintaining the steel set 
spacing. Tie rod general arrangement will bc as shown in Attachment III.D with the 




35" maximum angle between tie rods (-I- 1") 
7" maximum from foot segment base plate 
Locate at Yz" inside of centerline of W-shape (+/-) in. 
JackingExpansion of Steel Sets 
The stecl sets shall be jacked into final position using hydraulic jacks or other means 
that will provide reasonably uniform expansion of the steel set against the tunncl 
walls and crown to provide positive contact to the extent practical, i.e., consistent 
with standard industry practice. The jacking process shall not overstress the steel 
set. The jacking brackets shown in Attachment 1II.C represent one jacking method 
that will work, but should' not constrain the Constructor from developing other 
systems for cxpanding the steel sets that meet the requirements of this paragraph. 
Connections 
Connections and connecting components (plates, nuts, bolts, shims) shall be 
sufficient to provide continuity in the entire steel set when loaded (primarily) in ring 
compression. 
Steel set joint connection details shall be as shown in Attachment 1II.G. 
8.6 The ESF has been determined to be a nongassy tunnel (Reference 5.22), and therefore 
explosion from methane or other explosive gasses are not credible events. The Importance 
to Safety Ground Support and Lining items classified QA-1 and QA-5 begin their intended 
radiological safety function at the beginning of the repository phase when waste packages are 
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the design of steel sets to perform their intended safety function. The use, the amounts 
transported and stored, and the logistics and associated risk assessment of explosives in the 
potential repository have yet to be detcrmined. Dcsign for effects of explosions cannot 
proceed without the above determination being performed (TBD- 154-RDR). However, 
current design docs not preclude the installation of reinforcement to allow the linings and 
ground suppoi to meet credible fire and explosion criteria developed and analyzed during 
Repository design. 





W8 x 3 1 sclcctcd is confirmed as an acceptable steel set member size for up to 
a 27 ton jack load 
Jacking centerline to be maximum of 6 in. from W8 X-X axis, based on the 
configuration used in Attachment 1II.C and shown in Attachment IX. 





Output results from FLAC analysis (Reference 5.20), no conclusions. 
W8 x 3 1 steel set is adequate for up to a 27 ton jacking force and for 
rock loads, utility load, and scisniic loads. 
C8 x 11.5 lagging is adequate for rock loads plus seismic loads. 
Jacking bracket assembly as shown is adequate for up to a 27 ton jack 
load for W8 x 3 1 and up to a 17 ton jack load for W6 x 20. 
%-in. diameter tie rod spaced at 35" (in combination with l%-in. 
diameter pipe spacer) is sufficient to laterally brace the steel sets. 
Stccl set foot plate as shown is adequate for the average axial load in 
the steel sct. Maximum offset allowed is 1 inch. 
Steel set foot segment as shown is adequate for up to a 27 ton jack 
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1II.H: Steel set foot segment (2 alternatives) are stable under 27 ton (max.) 







Shim plate thicknesses and configuration as shown are adequate. 
Steel wedge as shown is adequate for blocking of steel set. 
8.7.4 Attachment IV 
Impact Review Action Notice (no conclusions). 
8.7.5 Attachment V 





Catalog cuts from jack manufacturer's catalog (no conclusions) 
Record of telephonc convcrsation, definition of snug tight on bolts. Tension 
in bolt is negligible for snug tight condition. 
Attachment VI1 
Bending tolerances (see Attachment). 
Installation tolerances (see Attachment). 
Attachment VI11 
Mill tolerances per AISC Mol6 and ASTM A6. 
Steel set is adcquate to accommodate cumulative offset tolerances, 
W6 x 20 steel set is adcquate for 17 ton jacking force (15 ton nominal) but not 
adcquate for 20 ton jacking force. 
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8.7.9 Attachment IX 
Proposed design of steel sets components and accessories shall be as shown on 
the sketches of this attachment. However, Constructor may modify the 





- Materials (Page IX-1) 
- 
- 
Steel set configuration (Pages IX-3,4,5, & 16) 
Steel set joint locations (Pages IX-3 & 4) 
Jacking brackets (Pagcs IX-3,4, 5, 8, 13, 16, 17, 18, & 19) 
Inserts (Page IX-4, IX- 16) 
Connections (Page IX-11 & 15) 
Details (Pages IX-6,9, 12, 14, 15 & 17) 
8.7.10 Attachment X 
W8x31 baseplate is within the design limit stress (27 ksi, or 36 ksi with 1/3 
allowable increase for seismic loading). 
9. ATTACHMENTS 













Jacking Load Analysis 
Rock Long-Term Load Computer Analysis Results 
Steel Set Member and Components Design 
Impact Review Action Notice 
CPS Structural Steel Supports Catalog 
Miscellaneous Reference Data 
Miscellaneous Shop Fabrication Tolerances and Steel Set 
Installation Tolerances 
Structural Steel Set Using W6 x 20 
Summary of Design Sketches 
Finite Element Analysis for W8x3 1 Baseplate 
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ATTACHMENT I 
Jacking load analysia 
TWO SIDED JACKING WITH VARIOUS SIZE JACKS APPLIED EQUALLY ON EACH SIDE 
STLRV2 - Two sided jacking with 50 Ton, 30 Ton and 25 Ton jacking load 
applied at 47 
w .  .h3 SZDED JACKING WITH 25 TON JACKING LOADS 







Jacking loads applied at 51 
Jacking loads applied at 47'and member end moments released at 
splice locations. 
Jacking loads applied at 49' and member end moments released at 
the splice locations. 
Jacking loads applied at 47 
Jacking loads applied at 47 
with rock engagement at most joints 
with rock engagement at all joints 
(near the completion of the jacking process ) .  
(near the completion of the jacking process 1 .  
ONE SIDED JACKING WITH A 25 TON JACKING LOAD 
Jacking load applied at 47'. 
Jacking load applied at 49'. 
Jacking load applied at 51 
Jacking load applied at 47 , with member end moments 
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ATTACHMENT I 
PURPOSE AND DESCRIPTION 
. . .  . 
The purpose for the computer analyses in this attachment is to determine the 
jack size to be used for the W8X31 steel sets, and then evaluate the W8X31 shape for 
stresses from the jacking process using the selected jack capacity under different jack 
loading conditions and jacking settings. 
Computer analysis STLRV2 for jack capacities of 50, 30 and 25 tons was 
executed. Based on this computer analysis and hand calculations in Attachment I11 
pages 111-25 through 111-27, a maximum size jack of 27 Tons was selected for the 
jacking operation. 
With the jacking force established, the location of jacking loads were varied to 
simulate the angle range that the jacking forces may be applied to the steel set during 
the jacking process. Computer analyses were performed with the jacking force applied 
at 47, 49 and 51 degrees. The 47 and 49 degrees correspond to two different jacks 
that can be used (see the jack information sheet in this attachment, which is based on 
the attachment VI tables), and the 51 degree is based on the possibility of using 
a crown segment based on an angle of 84 degrees arc length instead of the typical 
i 
90 degrees. The 51 degrees angle is also the angle that defines the jacking load 
L 
I )  
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position when no insert is used. Comparing the analyses: STLRV2, STLRV3A and 
STLRV3D for. two side jacking, and the analyses: STLFtV4, STLRV4A and 
STLRV4B for one side jacking, the conclusions are: (1). There is no difference between 
the stresses in the steel set caused by two side jacking and one side jacking (hence no 
further computer analyses for one side jacking are required), and (2). that the jacking 
at 47 degrees produces higher stresses in the steel set that the jacking force applied at 
49 or 51 degrees, hence all the other analyses were performed with jacking force at 47 
degrees. The difference between the stresses obtained from varying the angle is typically 
less than 2%, (4% overall), (see Summary of Computer Analyses for Jacking Loads 
for comparison). No other analyses were performed with jacking force application 
below 47 degrees because the small difference expected between the resulting stresses, 
if the jack was to be applied at a lower point. 
In addition to the varying the angle of the jacking force application, computer 
analyses were performed to simulate the boundary conditions of the splice connections 
during the jacking process. Depending on when the bolts in the splice connection are 
tightened the connection may or may not be capable of transmitting moment across the 
splice during the jacking process. These two conditions were evaluated and the results 
from the various computer analyses revealed that if the bolts are not tightened, slightly 
higher stress levels are induced in the W8X31 steel set member when the splice 
connection acts as a pin connection (capable only of taking shear) , versus the bolts 
being tightened and the connection being capable of transmitting moment through the 
-..J .* I 
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splice prior to starting the jacking process. Note computer analyses STLRV2, 3A, and 
4, versus 'the corresponding computer analyses STLRV3B, 3C and 4C. 
The initial contact\support points of the steel sets to the rock, is assumed to be 
at maximum 5 nodes which corresponds to approximately 6 ft. This is a conservative 
assumption, as compared to making positive contact with the rock in the tunnel 
crown and walls, as a result of 25 Ton jacking force. (See section 4.3.4) 
Additional computer analyses were performed to simulate the jacking process as 
the steel set restraint changes from initial contacthpport points with the excavated 
profile (as described in the above paragraph) to partial, and then full engagement with 
the rock. See computer analyses STLRV3A1 and A2. 
The transition from the initial horizontal contact points below the spring line at 
each 4 nodes to the full engagement of the steel set by the rock, will occur during the 
jacking process as the steel set moves upward into the excavated profile of the tunnel 
and additional supports are provided by the rock. As the steel set is brought in contact 
with more points of the excavated profile's walls and crown , additional horizontal and 
vertical supports between the steel sets and the rock will be engaged above the spring 
line, further restraining the movement of the steel set. No vertical supports are provided 
below the spring line due to the fact that the steel set is moving upward during the 
y 
I 
jacking operation and only supports above the spring line can restrain this vertical 
movement. (:For supports layouts see page 1 4  and individual computer inputs). 
In the final stage, additional intermediate points make contact, providing full or almost 
'3 
.I-.. . .. 
I ;  
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After the jacking process is completed, as described in the above paragraph, long 
term rock loads begin to act on the steel set . This condition is analyzed in 
attachment II of this analysis. 
Hand calculations are performed in Attachment I11 based on the maximum 
member forces from this attachment and Attachment 11. 
P 
. .  
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1 2 3 4 5 6 1 8 0 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 53 54 35 36 37 
A'ITACEIMEN" I 
Title: ESF Ground S u ~ ~ o r t  - Structural Steel Analvsis Pape: I - 24 of 1-174 
DI: BABEE0000-0 17 17-0200-00003 REV 0 2 
-_ - - _  - -  - - .- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
* S T A A D - I11 * Revision 16.0b * Proprietary Program of 
* RESEARCH ENGINEERS, Inc. 
* Date= JUL 17, 1995 
* Time= 16: 12 : 22 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
. ************ 
2. STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
3. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
4. * 50 T, 30 T AND 25 T JACKING LOADS APPLIED TO BOTH SIDES OF STEEL SET 
5. * AT 47 DEGREES. FILE STLRV2 
6. UNIT FT KIP 
7. JOINT COORDINATES 
8. 3 3.27 2.13 ; 4 2.43 3.13 
9. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 \ 
10. 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
11. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
12. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
13. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
14. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
-3 16. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
17. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
18. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.06 2.13 
19. MEMBER INCIDENCE 
20. 3 3 4 42 
21. UNIT KIP INCH 
22. MEMBER PROPERTIES 
23. 3 TO 42 TA STA W8X31 
24. CONSTANTS 
25. E 29000.0 ALL 
26. DENSITY 0.00028 ALL 
27. BETA 0 ALL 
28. UNIT FT 
29. SUPPORT 
30. 3 7 11 35 39 43 FIXED BUT FY MZ 
32. 16 30 PINNED 
33. UNIT KIP 
34. LOAD 1 
35. SELF WEIGHT Y -1.0 
36. LOADING 2 
38. JOINT LOADING 
39. 3 FY 73.14 
41. 3 FX -68.20 
42. 43 FX 68.20 
43. 43 MZ -50.00 
15. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
31. 22 24 FIXED BUT FX MZ 
'37. * 50 TON JACKS AT EACH SIDE 
40. 43 FY 73.14 
44. 3 MZ 50.00 
45.*LOADING 3 
45.  * 3 0  TON JACKS AT EACH SIDE 
46 . JOINT LOADING 
47. 3 FY 43.88  
I ATTACHMENT L Title: ESF Ground SUDDO~~ - Structural Steel AnalvSis PaPe: I -  25 of E174 DI: BABEE0000-0 17 17-0200-00003 REV 02 
-- -- --_ ~ 
48.  43 FY 43 .88  
49.  3 FX -40.92 
50 .  43 FX 40 .92  
51 .  43 MZ -30 .00  
52 .  3 MZ 3 0 . 0 0  
53 .  LOADING 4 
54.  * 25 TON JACKS AT EACH SIDE 
55. JOINT LOADING 
56.  3 FX -34 .10  
57 .  43 FX 34 .10  
5 9 .  4 3  FY 3 6 . 5 7  
60.  43 MZ -25 .00  
61. 3 MZ 2 5 . 0 0  
62.  LOADING COMBINATION 5 
63.  1 2.5  2 1 . 0  
65.  I 2 . 5  3 1 .0  
67 .  1 2 . 5  4 1 . 0  
68.  PERFORM ANALYSIS 
58.  3 FY 36 .57  
64 .  LOADING COMBINATION 6 
66.  LOADING COMBINATION 7 
e 
NUMBER OF JOINTS/MEKSER+ELEMENTS/SWPORTS = 4 1 /  4 0 /  10  
TOTAL PRIMARY LOAD CASES = 4 ,  TOTAL DEGREES OF FREEDOM = 
TOTAL REQUIRED DISK SPACE = 
ORIGINAL/FINAL BAND-WIDTH = 11 1 
-c SIZE OF STIFFNESS MATRIX * 666 DOUBLE PREC. WORDS 
0.08 MEGA-BYTES 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
69.  LOAD LIST 5 6 7 
70 .  'PRINT ANALYSIS RESULTS 
15:55:54 
15:55: 55  
15: 55: 55 
15: 55: 55 
15: 55: 56 
111 
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DI: BABEE0000-01717-0200-00003 REV 0 2  
2 -  - 4 - -  -___ __-__._-  MEMBER END FORCES STRUCTURE TYPE = PLANE -.--------------- 
ALL UNITS ARE -- KIP FEET 
MOM-Y MOM- 2 M E K B  LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION 
3 5 3 91 .86  4.36 0.00 0.00 0 .00  -50 .00  
4 -91.78 -4.30 0.00 0.00 0.00 55.65 
6 3 55 .08  2 .65  0.00 0.00 0 .00  -30 .00  
4 -55.00 -2.58 0.00 0.00 0 .00  33 .42  
7 3 45.89 2.22 , 0.00 0.00 0.00 -25 .00  
4 -45.82 -2.16 0.00 0.00 0.00 27.86 
4 5 4 9 1 . 6 1  -7 .00  0.00 0.00 0.00 -55.65 
5 - 9 1 . 5 1  7 .07  0 .00  0 .00  0 .00  44 .67  
6 4 5 4 . 9 1  -4 19  0.00 0.00 0.00 -33.42 
5 - 5 4 . 8 1  4 .25  0.00 . 0.00 0.00 26.83 
7 4 45 .74  -3.48 0.00 0.00 0.00 -27.86 
5 -45.63 3.55 0.00 0.00 0.00 22.37 
5 5 5 89.89 -18.53 0.00 0 . 0 0 .  0.00 -44.67 
6 -89.79 18 .58  0.00 0.00 0.00 1 5 . 6 1  
6 5 53 . 83 -11 . 12 0.00 0.00 0.00 -26.83 
6 -53 . 73 11.17 0.00 0.00 0.00 9.38 
7 5 4 4 . 8 3  -9.27 0.00 0.00 0.00 -22.37 





6 8 6 . 8 1  - 2 9 . 5 1  0.00 0.00 0.00 - 1 5 . 6 1  
7 -86.70 29.55 0.00 0.00 0.00 - 3 0 . 5 1  
6 51 .94  - 1 7 . 7 1  0.00 0.00 0.00 -9.38 
7 -51.83 17.75 0.00 0 .00  0.00 - 1 8 . 3 1  
6 43.23 -14.76 0.00 0.00 0.00 -7.82 
7 -43 . 11 14.80 0.00 0.00 0.00 -15.26 
7 5 7 71.15 14.87 . 0.00 0.00 0 .00  3 0 . 5 1  
8 -71.03 -14.85 0.00 0.00 0 .00  . -7 .20  
6 7 4 2 . 5 0  8 . 9 1  0.00 0.00 0 .00  1 8 . 3 1  
a -42.38 -8 . 89 0.00 0.00 0 .00  -4 .35  
7 7 35.34 7.42 0.00 0.00 0 .00  15 .26  
8 -35.23 -7.40 0.00 0.00 0.00 -3.64 
a 5 a 7 2 . 3 5  5.63 0.00 0.00 0 .00  7 . 2 0  
9 -72.23 -5.62 0.00 0.00 0.00 1 . 5 9  
6 8 43 .17  3.39 0.00 0.00 0.00 4 .35  
9 -43'. 05  -3.38 0.00 0.00 0 .00  0.94 
7 a 35 .88  2.83 0.00 0.00 0.00 3 . 6 4  
9 -35.76 -2.82 0.00 0.00 0.00 0 .77  
9 5 9 72 . 37 3 .27  0.00 0.00 0.00 1 .59  
10 -72 . 27 -3.26 0.00 0.00 0.00 2 .86  
6 9 43.14 1 .92  0.00 0.00 0.00 0 . 9 4  
1 0  -43 . 04 - 1 . 9 1  0.00 0.00 0.00 1 . 6 7  
7 9 35.84 1.58 0.00 0.00 0.00 0 .77  
10  -35.73 -1.58 0.00 0.00 0.00 1 . 3 8  
_ _  - __ - - - - .- - 
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0 .36  
-0.26 
1 .72  
-1.63 
1 . 0 5  
-0.95 
0 .88  
-0.78 
2 .95  
-2.  E26 
1 .75  
-1.66 
1 .45  
-1.36 
4 .09  
- 4 . 0 1  
2 . 4 1  
-2.33 
1 .99  
- 1 . 9 1  











9 . 3 4  
-8.86 
8 .92  
-5.22 
5 . 2 8  











0 . 0 0  




0 . 0 0  
0.00 

























0 . 0 0  
0 . 0 0  





















0 . 0 0  





0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0.00 











0 . 0 0  









































0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
MOM- Z 
0 .48  
- 0 . 8 1  
1 . 6 6  
-0 .90  
0 .98  
-0 .49  
0 . 8 1  
-0.38 
0 . 9 0  
1 . 4 0  
0 . 4 9  
0 .88  
0 .38  
0 .75  
-1.40 
5 .36  
-0 .88  
3 . 2 0  
-0.75 
2 .67  
-5 .36  
10 .88  
-3 .20  
6.43 
-2 .67  
5 . 3 2  
-10.88 




8 . 7 0  




-3 .54  






-a .  70  
I ATTACHMENT I 
Pave: I - 34 of 1-174 
DI: BABEE0000-0 17 17-020O-OOOo3 REV 0 2 I 
d Support - Structural Steel Analysis Title: ESF Grow 
STRUCTURE TYPE = PLANE 
. -. . .  
--3MEMBER END FORCES 
.-* ------.------.--- 




















































0 . 0 0  















0 . 0 0  
0 .00  









































































0 . 0 0  
0.00 






0 . 0 0  













































































































































0 . 0 0  
0.00 






































Page: I - 35 of 1-174 1 :  DI: BABEOOOO-01717-0200-00003 REV 02 Title: ESF Ground S U D D O ~ ~  - Structural Steel Analvsis 1 - - .  
3 M - m  END FORCES STRUCTURE TYPE = PLANE 








































































SHEAR-2 TORSION MOM-Y MOM- 2 s 
f 
p 




0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  








0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  



















0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  



































71. LOAD LIST 5 
72. CHECK CODE ALL 
--? ' 3 i 
i 
. .  '3ar* 
ATIACEIMENT I 
DI: BABEE0000-01717-0200-00003 REV 0 2 
Title: ESF Ground S U D D O ~ ~  - Structural Steel Analvsis Page: I - 36 of 1-174 
- 
STAAD-I11 CODE CHECKING - (AISC) . . . . . . . . . . . . . . . . . . . . . . .  
ALL UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
* 3 ST W8X 3 1  FAIL 
* 4 ST W8X 3 1  FAIL 
* 5 ST W8X 3 1  FAIL 
* 6 ST W8X 3 1  FAIL 
7 ST W8X 3 1  . PASS 
8 ST W8X 3 1  ' 
91.78 C 






. .) 11 ST 
1 2  ST 
>,.,) 
1 3  ST 
1 4  ST 
15 ST 
1 6  ST 
1 7  ST 
18 ST 
1 9  ST 
20 ST 




2 5  ST 
26  ST 
W8X 3 1  
W8X 3 1  
W8X 31 
W8X 3 1  
W8X 3 1  
W8X 31 
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  



























79.87  C 
10.40  C 
10.83  C 
11.17 C 
11 .38  C 
11.43 C 
11.43  C 
11.13  C 
11 .13  C 
11.43  C 


























0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  




0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
1 . 4 8 8  
55 .65  
1 .487  
-55.65 




0 . 9 2 1  
3 0 . 5 1  
0.499 
7 .20  
0.419 
2 .86  
0 .695  








19 .55  
0.734 
1 7 . 9 1  
0.382 


















1 .66  
0.084 
1 .40  
5 












1 . 3 6  
5 
1 .37  
5 
0 .00  
5 
1 .37  
5 






























Paee: ~ I - 37 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 I . 










30  ST 
3 1  ST 
32 ST 
3 3  ST 
34 ST 
3 5  ST 
36  ST 
Jf 37 ST 
38 ST 
* 39 ST 
* 40 ST 
* 4 1  ST 
* 42 ST 
W8X 3 1  
W 8 X  3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W 8 X  3 1  


















10.83  C 
10 .40  C 
79.92 C 
81 .72  C 
82.29  C 
81.76 C 
80 .46  C 
71.36 C 
72.29  C 






















0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  




0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.156 
5 .36  
0.256 
10 .88  
0.382 





0 .775  
-19.50 
0 .773  
19 .50  
0.737 
17 .92  








1 . 0 0 5  
30.80 
1 .287  
45 .26  





1 .36  
5 
1 . 3 6  
5 




1 .37  
5 










1 . 5 6  
5 




1 .57  
5 
1 .57  
5 
0.00 
73.  LOAD LIST 6 
74.  CHECK CODE ALL 
r-, 
!? 
-:9 ' 4- 
ATTACHMENT I 
Title: ESF Ground Sutwort - Structural Steel Analvsis Page: I -  38 of 1-174 DI: BABEE0000-0 17 17-0200-00003 REV 0 2 
____-  _-.  - . - 








1 0  
-$ l1 
1 2  
13  
1 4  
15 
16 


























W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 31 
W8X 3 1  
W8X 3 1  
W 8 X  3 1  
W8X 3 1  
W 8 X  3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
2 3  ST W8X 3 1  
: ' )  L . 24 ST W8X 3 1  
2 5  ST W8X 3 1  




































48 .45  C 
47.32 C 




6.92  C 
6.92 C 
6 . 7 5  C 
6 .75  C 
6 .92  C 
6.92 C 















































0 . 0 0  





0 .766  
-26.83 
0.599 




, 4 0 3 5  
0.249 
1 . 6 7  




0 .458  
11.57 
0.434 












0 .98  
0 . 0 5 4  
-1.02 
0.054 




0 . 8 8  
0.412 




0 . 0 5 2  
6 












1 .36  
6 




1 .37  
6 














1 . 3 6  
6 
0 .00  
6 








1 . 3 7  
27 ST W8X 3 1  
28 ST W8X 3 1  
29 ST W8X 3 1  
30  ST W8X 3 1  
3 1  ST W8X 3 1  
32 ST W8X 3 1  
33  ST W8X 3 1  
34 ST W8X 3 1  
3 5  ST W8X 3 1  
36 ST W8X 3 1  
--'I 37 ST W8X 3 1  
38 ST W8X 3 1  
39 ST W8X 3 1  
40 ST W8X 3 1  
I 
4 1  ST W8X 3 1  

















6 . 8 1  C 
6.64  C 
6 . 4 1  C 
47.35 c 
48.48 c 
48 .85  C 
48.54 C 
47.85  C 
42.46 C 
43.05 C 
43.17  C 
42.50 C 
51.73  C 
53.85 C 
54.95 c 





















0 . 0 0  
0.00 




0 . 0 0  










10 .54  
0.434 
-10.54 
0 .456  
-11.47 




0 .437  
10 .60  
0 .410  
-10.60 
0 .246  
-1.51 
0 .303  
-4.56 
0 .555  
-18.49 
0.602 
18 .49  
0.772 
2 7 . 1 8  
0.892 




1 .36  
6 
1 . 3 6  
6 




1 . 3 7  
6 
















1 .57  
6 
1 .57  
6 
0.00 
. .  
i 
f 
75.  LOAD LIST 7 
76. CHECK CODE ALL 
-3 ' "a 
ATT'ACHMENT I 
Page: I - 40 of 1-174 DI: BABEE0000-0 17 17-0200-00003 REV 02 Title: ESF Ground Support - Structural Steel Analvsis 
-- 
STAAD-I11 CODE CHECKING - (AISC) . . . . . . . . . . . . . . . . . . . . . . .  
ALL UNITS ARE - KIP. FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING / 
F X  MY MZ LOCAT ION 
'3 
8 ST W8X 3 1  
9 ST W8X 3 1  
10 ST W8X 3 1  
11 ST W 8 X  3 1  
1 2  ST W8X 3 1  
1 3  ST W8X 31 
1 4  ST W8X 3 1  
15 ST W8X 3 1  
16 ST W8X 3 1  
1 7  ST W8X 3 1  
18 ST W8X 3 1  
1 9  ST W 8 X  3 1  
20 ST W8X 3 1  
21 ST W8X 3 1  
22 ST W8X 3 1  
ST W 8 X  3 1  
ST W 8 X  3 1  
2 5  ST W8X 3 1  
26 ST W8X 31 
3 ST W8X 3 1  PASS 
4 ST W8X 3 1  PASS 
5 ST W8X 3 1  PASS 
6 ST W8X 3 1  PASS 




















45.82  C 
45.74 c 
44.83  C 





39 .63  C 




5 . 4 1  C 
5.59 c 
5.72  C 
5 .79  c 
5.79  c 
5.79  c 
5.65 C 
5 .65  C 
5.79  c 


























































0 .460  








-8 . 88 
0.376 
-9.34 





8 . 7 1  
0.188 
-8 .71  







-0 .81  
0.045 
0 .81  






0 .045  








0 .00  
7 






1 .36  
7 




1 .37  
7 


























1 .37  
A'ITACEMENT I 
Title: ESF Support - Structural Steel Analysis Page: I - 41 of 1-174 DI: BABEE0000-01717-0200-00003 REV 02 
_- - .- - .  --______ 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING / 




30  ST 
3 1  ST 
32 ST 
3 3  ST 
34 ST 
3 5  ST 
38  ST 
39 ST 
40  ST 
4 1  ST 
42 ST 
W8X 3 1  
'W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  


















5.59  c 
5.42 C 








35.35  c 







































5 .32  
0.188 
8 .70  
0.359 
-8.70 
0 .378  
-9.50 
0 .381  
-9.56 
0 .380  
9 .56  
0.362 








-15 .41  
0 . 5 0 1  
1 5 . 4 1  
0.644 





77.  PLOT DISPLACEMENT FILE 
78.  PLOT STRESS FILE 
79. PLOT BENDING FILE 
80. FINISH 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* For questions on STAAD-III/ISDS, contact: * 
7 
1 .36  
7 
1 . 3 6  
7 




1 .37  
7 










1 . 5 6  
7 




1 .57  
7 
1 .57  
7 
0.00 
' ATTACHMENT I 
Page: I - 42 of 1-174 DI: BAB1EEOOOO-01717-0200-00003 REV 02 , Title: ESF Ground Support - Structural Steel Analvsis 
. . 




Pape: I - 43 of 1-174 
DI: BABEE0000-01717-OZOO-OOOO3 REV 02 
Title: ESF Ground Sup~ort - Structural Steel Analysis 
c 
" 
" 3 . 
ATTACHMENT I 
DI: BABEE0000-01717-0200-00003 REV 02 



















DI: BABEE0000-01717-0200-00003 REV 02 , 
F Ground Support - Structural Steel Analvsis Title: ES 
-_ _-. - -- - - __ - --- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * S T A A D - I11 * * Revision 16.0b * 
* Proprietary Program of * 
* . RESEARCH ENGINEERSl Inc. * 
* Date= JUL 18, 1995 * 
* Time= 8:41:10 * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
3. * FILE STLRV3A 
4. * 25 TON JACKS APPLIED BOTH SIDES @ 49 DEGREES 
5. UNIT FT KIP 
6. JOINT COORDINATES 
7. 3 2.98 2.45 ; 4 2.43 3.13 
8. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
9, 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
10. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
12. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
13. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
14. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 1 15. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
16. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
17. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.35 2.45 
18. MEMBER INCIDENCE 
19. 3 3 4 42 
20. UNIT KIP INCH 
21. MEMBER PROPERTIES 
22. 3 TO 42 TA STA W8X31 
23. CONSTANTS 
24. E 29000.0 ALL 
25. DENSITY 0.00028 ALL 
26. BETA 0 ALL 
27. UNIT FT 
28. SUPPORT 
29. 3 7 11 35 39 43 FIXED BUT FY MZ 
31. 16 30 PINNED 
32. UNIT KIP 
33. LOAD 1 
34. SELF WEIGHT Y -1.0 
35. LOADING 2 
36. * 25 TON JACKS & SIMULTANEOUS JACKING 
, 37. JOINT LOADING 
38. 3 FX -32.80 
39. 43 FX 32.80 
40. 3 FY 37.74 
41. 43 FY 37.74 
42. 43 MZ -25.00 
43. 3 MZ 25.00 
44. LOADING COMBINATION 3 
45. 12.5 2 1.0 
46. PERFORM ANALYSIS 
11. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
30. 22 24 FIXED BUT FX MZ 
5 "1 i. 
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 41/ 40/ 10 
ORIGINAL/FINAL BAND-WIDTH = 1/ 1 
’ TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 111 
SIZE OF STIFFNESS MATRIX = 666 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
47. LOAD LIST 3 










DI: BABEE0000-01717-0200-00003 REV 02 
Title: ESF Ground Support - Structural Steel Analvsis 'U 





















































































































































































































































































































































Page: I - 49 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 0 2  I 
i 
Title: ESF Ground Support - Structural Steel Analvsis 












1 6  3 
3 0  3 
FORCE-X 
4 i 9 6  
































0 . 0 0  
0.00 
0.00 
0 . 0 0  






























Page: I - 50 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 I 
Title: ESF Ground Support - Structural Steel Analvsis 
. - I I_ ._- - -- - - -  E 
-)MEMBER END FORCES STRUCTURE TYPE = PLANE 
f .-..------------- 
ALL UNITS ARE -- KIP FEET 
1 - - 
MEMB LOAD JT A X I A L  SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2 




































































7 3 7 
8 
8 3 8 37.11 2.55 0.00 0.00 0.00 2.54 
9 -36.99 -2.54 0.00 0.00 0.00 1.43 - 
g 
3 9 37.02 2.01 0.00 0.00 0.00 1.43 - 
- - 
10 -36.91 -2.00 0.00 0.00 0.00 1.30 
3 10 36.47 6.04 0.00 0.00 0.00 -1.30 
3 
10 
11 -36.37 -6.03 0.00 0.00 0.00 9.57 
11 3 11 40.99 -9.50 0.00 0.00 0.00 -9.57 
I 
P 12 -40.89 9.53 0.00 0.00 0.00 -3.38 
12 3 12 41.75 -4.44 0.00 0.00 0.00 3.38 
13 -41.65 4.48 0.00 0.00 0.00 -9.48 
13 3 13 41.89 -0.23 0.00 0.00 0.00 9.48 
14 -41.80 0.28 0.00 0.00 0.00 -9.83 
14 3 14 41.56 4.49 0.00 0.00 0.00 9.83 
15 -41.47 -4.43 0.00 0.00 0.00 -3.71 









e+ 16 -40.58 -9.26 0.00 0.00 0.00 8.92 cr 
17 -5.46 2.57 0.00 0.00 0.00 5.45 
17 3 17 5.71 -1.96 0.00 0.00 0.00 -5.45 
2.73 -. 18 -5.65 2.04 0.00 0.00 0.00 
0.00 -2.73 __ 
19 -5.80 1.47 oeoo 0.00 0.00 0.78 __  
- 
16 3 16 5.53 -2.49 0.00 0.00 0.00 -8.92 
k 




Title: ESF Ground Su~port - Structural Steel Analvsis Page: I - 51 of 1-174 DI: BAEEE0000-01717-0200-00003 REV 02 , 















































































































TORSION MOM-Y MOM- 2 MEMB LOAD 








































"3 25 3 0.00 0.00 0.00 0.00 0.83 -0.40 F 
e 
t v 
























29 3 29 
30 


























































. .  














Pape: I - 52 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
Title: ESF Ground Support - Structural Steel Analvsis 
_ .  - 
' 2 M E M B E R  END FORCES STRUCTURE TYPE = PLANE 
-a -------I--------- 
ALL UNITS ARE -- KIP FEET 
MEMB LOAD J T  AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM- Z 





















-.2 . 71 37 3 37 38 -2.52 2.53 0.00 0.00 












































































1 :  DI: BABEEOOOO-01717-0200-00003 REV 02 Title: ESF Ground SUDD ort - Structural Steel Analvsis Paee: I - 53 of 1-174 i - 
f _- - - -.-- . .  
STAAD-I11 CODE CHECKING - (AISC) . . . . . . . . . . . . . . . . . . . . . . .  
i 
€ 
ALL UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 
FX MY MZ LOCATION 
3 ST W8X 3 1  
4 ST W8X 3 1  
5 ST W8X 3 1  
6 ST W8X 3 1  





1 2  
13 
1 4  
15 
16 
1 7  
18 
1 9  
20  
9 'L . 
2 1. 
22 
2 3  
24 


























W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 33. PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 31  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 3 1  PASS 
W8X 31  PASS 
W8X 31 PASS 


















5.92  C 
5.92 C 
5.78  C 
5.78 C 





















































0 .642  
0 .481  
0.442 
13 .97  
0 .235  
' 2.54 
0.214 
1 . 4 3  




0 .385  
-9.48 
0.392 
0 . 3 9 1  
9.83 
0.370 
8 .92  















0 .88  
0 .046  
-0.83 




2 6 . 8 1  
-26.81 









3 '  
1.56  
3 










1 . 3 7  
3 






























30  ST 




3 5  ST 
36 ST 
p> 37 ST 
38  ST 
39 ST 
40  ST 
4 1  ST 
42 ST 
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W 8 X  3 1  
W8X 3 1  


















































0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.080 
2 .73  
0 .130  




-8 .91  
0 .390  
-9.74 
0 . 3 9 1  




9 .45  
.0.358 
-9.45 
0 .210  
-1.23 
0.238 












1 . 3 6  
3 
1 . 3 6  
3 




1 .37  
3 








1 . 3 6  
3 
1 . 5 6  
3 









50. PLOT DISPLACEMENT FILE 
51. PLOT BENDING FILE 
52. FINISH 
DATE= JUL 1 8 , 1 9 9 5  TIME= 8:41:18 ****** 
r '  vi> 
i,J 
****** * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
For questions on STAAD-III/ISDS, contact: * 
RESEARCH ENGINEERS, Inc at (714)  974-2500 * 
I 
ATI'ACHMENT I 
DI: BABEEOOOO-O 17 1%O200-00003 REV O 2 
Paee: I - 5! . .- Title: ESF Ground Sup~ort - Structural Steel Analysis . -. - -  .. _ _  - . . . - - _ _  - . of I- 174 
I- 
P 




Title: ESF Ground S U U D O ~ ~  - Structural Steel Analysis Paee: I - 56 of 1-174 






0 :  
n 










DI: BABEE0000-0 17 17-0200-00003 REV 0 2 
Paee: I -  57 of 1-174 I _ _ - _  - - Title: ESF Ground SUDD art - Structural Steel Analvsis 
m 
AITACl3MlWT I 
03 REV 02 DI: BABEE0000-0 17 17-0200- 
Page: I -  Title: ESF Ground . .  . SUDD ofi . - .. structural . -  Steel Analysis - - -  - 
+- 
3 8  
=E 
r 
-3 . -- 
I 
ATI’ACaMENT I 
ort - Structural Steel Analvsis Paee: I - 59 of 1-174 Title: ESF Ground Supp 
DI: BABEE0000-01717-0200-00003 REV 02 
---. - __ .-. _ _  .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* S T A A D - I11 * 
* Revision 16.0b * 
* Proprietary Program of * 
* . RESEARCH ENGINEERS, Inc. * 
* Time- 9: 1:57 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * Date= JUL 18, 1995 
* * 
1. STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
3. * FILE STLRV3D 
4. * 25 TON JACKS APPLIED BOTH SIDES @ 51 DEGREES 
5. UNIT FT KIP 
6. JOINT COORDINATES 
7. 3 2.71 2.77 ; 4 2.43 3.13 
8. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
9. 9 0 . 0  10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
10. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
11. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
12. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
;-) 15. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
13. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
/:: 14. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
16. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
17. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.62 2.77 
18. MEMBER INCIDENCE 
19. 3 3 4 42 
20. UNIT KIP INCH 
21. MEMBER PROPERTIES 
22. 3 TO 42 TA STA W8X31 
23. CONSTANTS 
24. E 29000.0 ALL 
25. DENSITY 0.00028 ALL 
26. BETA 0 ALL 
27. UNIT FT 
28. SUPPORT 
29. 3 7 11 35 39 43 FIXED BUT FY MZ 
31. 16 30 PINNED 
32. UNIT KIP 
33. LOAD 1 
34. SELF WEIGHT Y -1.0 
35. LOADING 2 
36. * 25 TON JACKS & SIMULTANEOUS JACKING 
37. JOINT LOADING 
38. 3 FX -31.47 
39. 43 FX 31.47 
30. 22 24 FIXED BUT FX MZ 
4‘J 
40. 3 43 FY 38.86 
‘Q 41. 43 MZ -25.00 
42. 3 MZ 25.00 
44. 1 2.5 2 1.0 





Title: ESF Ground S upport - Structural Steel Analvsis Page: I - 60 of 1-174 
P R O B L E M  S T A T I S T I C S  
DI: BABEE0000-01717-0200-00003 REV 02 
,,-~i--~----.,..-~~=----==-=~--~--= 
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 41/ 40/ 10 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 111 
ORIGINAL/FINAL BAND-WIDTH = 1/ 1 
SIZE OF STIFFNESS MATRIX = 666 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
46. LOAD LIST 3 
47. PRINT ANALYSIS RESULTS 
9: 2: 0 
9: 2: 1 
9: 2: 1 
9: 2:  1 
9: 2 :  2 
ATlrACBMENT I 
Title: ESF Ground Su~Dort - Structural Steel Analvsis Paee: I - 61 of 1-174 
DT: BABEE0000-01717-0200-00003 REtr 02 
























































































































0 . 00028 
0.00000 
0.02099 
0 . 02886 
0.01040 
0.00000 










0 . 02702 
































0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 . 00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 . 0 0 0 0 0  
0.00000 
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 00000 
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0.00000 
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 .00000  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
X-ROTAN 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 .00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
Y -ROTAN 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 .00000  
0 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 .00000  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  



























































DI: BABEE0000-01717-0200-00003 REV 02 1 '  












0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
-1.11 
-1.12 
-35 . 64 
-35.64 
FORCE-2 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0,oo 
MOM-X 
0 . 0 0  
0 . 0 0  
0 , o o  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
MOM-Y 
0,oo 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
MOM Z 
0 . 0 0  




0 . 0 0  
0 ..oo 




DI: BABEE0000-01717-0200-00003 REV OP , 
Title: ESF Ground Sup~ort - Structural Steel Analvsis ' Paee: I -  63 of 1-174 
T M E M B E R  END FORCES STRUCTURE TYPE = PLANE 
.----.--.-I------- 
ALL UNITS ARE -- KIP FEET 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM-2 
3 3 3 
4 
47.79 
-47 . 77 1.85 -1.83 0.00 0.00 0.00 0.00 0.00 0.00 -25.00 25.84 E c 
il 




































































































11 3 11 
12 
42.29 





































































































Title: ESF Ground Sup~01-t  Structural Steel Analysis Page: I - 64 of 1-174 DI: BABEE0000-01717-0200-00003 REV 02 
3 MEMBER END FORCES STRUCTURE TYPE = PLANE 
. _-_-_. ..I---------- 
































































































-42 . 02 
42.85 






















































0 . 0 0  
0.00 
0.00 

































































































































Title: ESF Ground Suuport - Structural Steel Analvsis Page: I -  65 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
- 
' 3 M E M B E R  -!. END FORCES STRUCTURE TYPE = PLANE -_-.-_---------.- 
ALL TJNITS ARE -- KIP FEET 
MEMB LOAD J T  AXIAL MOM-Y MOM-2 SHEAR-Y SHEAR-2 TORSION 






















































39 3 39 
40 




























'3 42 3 42 43 47.78 -47.81 -1.80 1.82 0.00 0.00 0.00 0.00 0.00 0.00 -25.83 25.00 
48 .  CHECK CODE ALL 
ATTACHMENT I 
Title: ESF Ground Su~port - -  - Structural Steel Analvsis Pape: I - 66 of 1-174 DI: BABEE0000-01717-020000003 REV 02 
STAAD-I11 CODE CHECKING - (AISC) . . . . . . . . . . . . . . . . . . . . . . .  








1 0  
11 
1 2  
13 










%I “J 24 



























W 8 X  3 1  
W8X 3 1  
W8X 3 1  
W 8 X  3 1  
W8X 31  
W8X 3 1  
W 8 X  3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W 8 X  3 1  
W8X 31 
W8X 3 1  
W 8 X  3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  



























46.98  C 
45.37 c 
37.79 c 
38.16  C 
38.15 C 




4 2 . 9 1  C 
41 .91  C 
5.64 C 
5.82  C 
5.97 c 
6 . 0 5  C 
6.04 C 
6.05  C 
5.90 C 

















































0 . 0 0  
0 . 0 0  
0 . 0 0  
0.717 
25.84 




0 .465  
-12.78 
0.426 
12 .78  
0 . 2 3 1  
2 . 0 5  
0 . 2 3 1  
2 .05  
0.378 
10 .22  
0.402 
-10.22 





10 .07  













































1 . 3 6  
3 
0 .00  
3 
1 . 3 6  
. 3  
0 .00 
3 




















Title: ESF Ground Support - Structural Steel halvsis PaPe: I - 67 of 1-174 DI: BABEEOOOO-0 17 17-0200-00003 REV 0 2 
- . -  . -  
: 1 L  UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING / 
FX MY MZ LOCATION 
- 
-- 
I ~ p 1 ~ ~ = 8 = = ~ 1 1 3 ~ m ~ ~ ~ p ~ ~ ~ ~ = ~ ~ ~ ~ = ~ = ~ = = ~ = = = = = = = = = = = = = = = = = = = = = ~ = = = = = ~ ~ ~ = m = ~  
27 ST 
2 8  ST 
2 9  ST 




34  ST 
35 ST 
W8X 3 1  
W8X 31  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 31 
W8X 3 1  
W8X 3 1  
W8X 3 1  
36 ST W8X 3 1  
-2 37 ST W8X 3 1  
38 ST W8X 3 1  
39 ST W8X 3 1  
4 0  ST W8X 3 1  
4 1  ST W8X 3 1  


























38 .16  C 
38.16  C 
37.79  c 
45.29 C 
46.99  C 
47.78 C 


















0 .00  
0.00 
0 . 0 0  
0 . 0 0  












2 .79  
0.132 
5 .57  
0.196 
9 .12  
0 .380  
-9.12 
0 . 4 0 1  
-9.98 
0.402 
9 .98  
0.399 
9 .86  
0.400 
10 .10  
0.375 
-10.10 







12 .92  
0 .653  
22.60 
0.717 
25 .83  





1 .36  
3 














1 . 3 6  
3 
0 .00  
3 









49.  PLOT DISPLACEMENT FILE 
50. PLOT BENDING FILE 
51. FINISH 
*k*******************************************************  
* For questions on STAAD-III/ISDS, contact: * 
* RESEARCH ENGINEERS, Inc at (714)  974-2500 * 





Pape: I - 68 of 1-174 DI: BABEE0000-01717-0200-00003 REV 0 2  
- 9 
ound Su~port - Structural Steel Analvsis Title: ESF Gr 
-- - - _  - _ _  ___-_ -- " - - - _ _  _. 
3 .'> 
ATTACBRaENT I 





a .. - 
ATTACHMENT I 
Title: ESF Ground Sumort - Structural Steel Analvsis Page: I - 70 of 1-174 
DI: BABEE0000-01717-0200-0OOO3 REV 02 










Page: I - 71 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
Title: ESF Ground SUDD ofi - smctural Steel Analvsis 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * S T A A D - 111 * 
* Revision 16.0b * 
* Proprietary Program of * 
* RESEARCH ENGINEERS, Inc. * * Date= JUL 18, 1995 * 
* Time= 10:10:59 * 
. - _  - -- _. - 
* * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. STUD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
3. * FILE STLRV3B 
4. * 25 TON JACKS APPLIED BOTH SIDES @ 47 DEGREES 
5. * MOMENT MZ RELEASED AT THE ENDS OF MEMBERS 15 AND 29 
6. * MOMENT MZ RELEASED AT THE START OF MEMBERS 16 AND 30 
7. UNIT FT KIP 
8. JOINT COORDINATES 
9. 3 3.27 2.13 ; 4 2.43 3.13 
10. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
11. 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
12. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
13. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39; 20 8.15 21.91 
14. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 ) 15. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
16. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
17. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
18. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
19. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.06 2.13 
20. MEMBER INCIDENCE 
21. 3 3 4 42 
22. UNIT KIP INCH 
23. MEMBER RELEASE 
24. 15 29 END MZ 
25. 16 30 START MZ 
26. MEMBER PROPERTIES 
27. 3 TO 42 TA STA W8X31 
28. CONSTANTS 
29. E 29000.0 ALL 
31. BETA 0 ALL 
32. UNIT FT 
33. SUPPORT 
35. 22 24 FIXED BUT FX MZ 
36. 16 30 PINNED 
37. UNfT KIP 
38. LOAD 1 
39. SELF WEIGHT Y -1.0 
30. DENSITY 0.00028 ALL 
34. 3 7 11 35 39 43 FIXED BUT FY MZ 
1 40. LOADING 2 
41. * 25 TON JACKS & SIMULTANEOUS JACKING 
42. JOINT LOADING 
\. 
43. 3 FX -34.10 
44. 43 FX 34.10 
4 5 w  3 FY 3 6 - 5 7  
46. 43 FY 3 6 - 5 7  







A ' I T A C W N T  I 
Page: I -  72 of 1-174 
DI: BABEE0000-01717-02OO-OOOO3 REV OZ . I 
_ _  - .__ I---- - Title: ESF Ground S upport - Smctural steei Analvsis 
48.  3 MZ 25.00 
49. LOADING COMBINATION 3 
50. 1 2.5 2 1.0 
9 '51. PERFORM ANALYSIS 
NUMBER OF JOINTS/MEMBER+ELEMENTS/SWPORTS = 41/ 4 0 /  10 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 
SIZE OF STIFFNESS MATRIX = 666 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES 
ORIGINAL/FINAL BAND-WIDTH = 1/ 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ .PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
52. LOAD LIST 3 











; " .- 'I 
ATTACHMENT I 
. - .  ._- . 
3 JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = PLANE 
JOINT 





























































































-0 . 03095 

























0 . 02749 























































0 . 00000 


















0 . 00000 
0.00000 
0 . 00000 
0 . 00000 





































0 . 00000 





































































































Title: ESF Ground S U D D O ~ ~  - Structural Steel Analvsis Pwe: I - 74 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
. -- ?) SUPPORT REACTIONS -&IT- KIP FEET STRUCTURE TYPE = P G E  
.. _- ---I-,--.---.----- 































0 . 0 0  
0 . 0 0  









0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  






0 . 0 0  
0 .00  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
MOM-Y 
0 . 0 0  
0.00 
0 . 0 0  
, 0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

















PaPe: I - 75 of 1-174 1 DI: BABEEOOOO-0 17 17-0200-00003 REV 02 
I 
Title: ESF Ground S u ~ ~ o r t  - Structural Steel Analvsis 
-_--  - -- . _.. -ANAL MEMBER END FORCES STRUCTURE TYPE = PLANE 
-.. ___-~---------.-. I 
ALL UNITS ARE -- KIP FEET 
[ 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM- 2 
I 
i 
i 3 3 3 45.84 2.29 0.00 0.00 
i 
4 3 4 45.69 -3.41 0.00 0.00 0.00 -27.95 : 
t 
5 3 5 44.79 -9.19 0.00 0.00 0.00 -22.57 t 
-44.68 9.24 0.00 0.00 0.00 8.15 !I 
f 
I: 6 3 6 43.20 -14.67 0.00 0.00 0.00 -8.15 i 
7 -43.09 14.71 0.00 0.00 0.00 -14.80 ! 
-25.00 0.00 
0.00 0.00 0.00 27.95 i 4 -45.76 -2.22 




7 3 7 35.43 6.98 0.00 0.00 0.00 14.80 
8 -35.31 -6.95 0.00 0.00 0.00 -3.88 
8 3 8 35.91 2.37 0.00 0.00 0.00 3.88 
9 -35.79 -2.37 0.00 0.00 0.00 -0.17 
3 9 35.81 2.03 0.00 0.00 0.00 -0.17 
10 -35.71 -2.03 0.00 0.00 0.00 2.94 
3, 
0.00 -11.05 : 11 3 11 40.13 -10.89 0.00 0.00 - 
12 -40.03 10.92 0.00 0.00 0.00 -3.79 I 
10 3 10 35.27 5.94 0.00 0.00 0.00 -2.94 a ." 
11.05 t 0.00 0.00 11 -35.17 -5.92 0.00 
- 



















































0 . 0 0  


































' * )  18 3 18 0.56 0.06 0.00 0.00 0.00 -0.12 - 




- - = c
g 
ATTACHMENT I 
Page: I - 77 of 1-174 
DI: BABEE0000~0171~-0200-00003 REV 02 
- .  Title: ESF Ground Support - Structural Steel Analvsis _ .  - - -_ - .. .- 
MEMBER END FORCES 
ALL UNITS ARE -- KIP FEET 
STRUCTURE TYPE = PLANE 
M E M B  LOAD JT AXIAL SHEAR-Y SHEAR-2 ,TORSION MOM-Y MOM-2 






0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
-2 .80 
0 .37  
37 3 3 7  
3 8  
35 .79  
- 3 5 . 9 1  
-2.35 
2 .36  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 3 7  
-4 .05  
38 
39 





6 .96  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
4 .05  
-14.95 
3 3 9  
4 0  
43 .00  
-43.12 
1 5 . 0 0  
-14.96 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
1 4 . 9 5  
8 . 4 1  
44 69 
-44 .80  
9 .26  
- 9 . 2 1  
0 . 0 0  
0 . 0 0  
4 0  3 4 0  
4 1  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
- 8 . 4 1  
22.87 
4 1  3 4 1  
4 2  
45.62 
-45.72 
3 . 2 6  
-3.19 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
-22.87 
27 .92  . 





2 .27  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
-27.92 
25 .00  .> 4 2  
54 .  CHECK CODE ALL 
-7 , ...* 
A'ITACHRI3;ENT I 
Page: I - 78 of 1-174 DI: 
BABEEOOOO-O 1717-O2OO-OOOO3 REV O 2 
~ -. . - I-- - - Title: ESF Ground Support - Structural Steel Analysis --I . I  - -- _-__ _ .  - -  - -  - 
STAAD-I11 CODE CHECKING - (AISC) . . . . . . . . . . . . . . . . . . . . . . .  
ALL UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ FX MY MZ LOCATION 
3 ST W8X 3 1  
4 ST W8X 3 1  
5 ST W8X 3 1  
6 ST W8X 3 1  
7 ST W8X 3 1  
8 ST W8X 3 1  
9 ST W8X 3 1  
1 0  ST W8X 3 1  
11 ST W8X 3 1  
1 2  ST W8X 3 1  
13  ST W8X 3 1  
1 4  ST W8X 3 1  
15 ST W8X 3 1  
16 ST W8X 3 1  
17 ST W8X 3 1  
18 ST W8X 3 1  
1 9  ST W8X 3 1  
20 ST W8X 3 1  
2 1  ST W8X 3 1  
22 ST W8X 3 1  
2 3  ST W8X 3 1  
24 ST W8X 3 1  
25 ST W8X 3 1  






























35 .91  C 










































0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .745  








14 .80  
0 .253  
3.88 
0 .235  
2 .94  
0 .381  
11 .05  
0.407 
-11.05 




0 .473  




0 .07  










0 .005  
0 .16  
0 .005  
-0.16 



















1 . 3 6  
3 
1 .37  
3 
0 .00  
3 
1 .37  
3 


























1 .37  
A'ITACBMENT 1 
Page: I - 79 of 1-174 DI: B~EE0000-O1717-O2OO-00003 REV 02 

















ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
ST W8X 31 
























































0 . 0 0  





0 . 0 0  


































55. PLOT DISPLACEMENT FILE 
56. PLOT BENDING FILE 
57. FINISH 
DATE= JUL 18,1995 TIME= 1O:ll: 7 ****** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

































- -  
L 
AITACBMENT I c 
DI: BABEE0000-01717-0200-00003 REV 02 I 
P -. 
-~ 
Title: ESF Ground Su~oort - Structural Steel Analvsis 
- -. .I_ . . 
ATTACHMENT I 
Psee: I - 81 of 1-174 DI: BABEE0000-01717-0200-00003 REV 02 . I - 
I - 
rr - -  . _  























Paee: I - 83 of 1-174 DI: BABEE0000-0 17 17-0200-00003 REV 02 , 
- .-- 
Title: ESF Ground SUDD art - Structural Steel Analvsis 
__ _-- - - --_ - - -. -- ----_--.. - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * S T A A D - I11 * 
* Revision 16.0b * * . Proprietary Program of * 
* RESEARCH ENGINEERS, Inc. * 
* Date= JUL 18, 1995 * 
* Time= 10 : 20: 35 * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
3. * FILE STLRV3C 
4. * 25 TON JACKS APPLIED BOTH SIDES @ 49 DEGREES 
5. * MOMENT MZ RELEASED AT THE END OF MEMBERS 15 C 29 
6. * MOMENT MZ RELEASED AT THE START OF MEMBERS 16 & 30 
7. UNIT FT KIP 
8. JOINT COORDINATES 
9. 3 2.98 2.45 ; 4 2.43 3.13 
10. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
11. 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
12. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
13. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 :3 14. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 15. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
16. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
17. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
18. 37 24-33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5 . 8 5  
19. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.35 2.45 
20. MEMBER INCIDENCE 
22. UNIT KIP INCH 
23. MEMBER RELEASE 
24. 15 29 END MZ 
25. 16 30 START MZ 
26. MEMBER PROPERTIES 
27. 3 TO 42 TA STA W8X31 
28. CONSTANTS 
29. E 29000.0 ALL 
30. DENSITY 0.00028 ALL 
31. BETA 0 ALL 
32. UNIT FT 
33. SUPPORT 
34. 3 7 11 35 39 43 FIXED BUT FY MZ 
36. 16 30 PINNED 
37. UNIT KIP 
38. LOAD 1 
39. SELF WEIGHT Y -1.0 
40. LOADING 2 
42. JOINT LOADING 
44. 43 FX 32.8 46. 43 FY 37.74 
21. 3 3 4 42 
- 35. 22 24 FIXED BUT FX MZ 
41. * 25 TON JACKS & SIMULTANEOUS JACKING ', 
43, 3 FX -32.8 45* 3 FY 37.74 











Pave: I - 84 of 1-174 DI: BABEE0000-01717-O2OO-OOOO3 REV 0 2  I - _.- -- ~ Title: ESF Ground Sumort - Structural Steel Analysis - _  48. 3 MZ 25;-0-0- 
49. LOADING COMBINATION 3 
50. 1 2 .5  2 1.0 -2 
51. PERFORM' ANALYSIS u c  
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 41/ 4 0 /  10 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 111 
SIZE OF STIFFNESS MATRIX = 666 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES 
ORXGINAL/FINAL BAND-WIDTH = 1/ 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 10: 20: 38 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 10:20:39 
10:20: 39 
10:20:39 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. ++ CALCULATING MEMBER FORCES. 10:20:40 
52. LOAD LIST 3 
53. PRINT ANALYSIS RESULTS 
5 
. .  
! . .  
ATI'ACBMENT I 
ort - Structural Steel Analvsis Pave: I - 85 of 1-174 DI: BABEEOOOO-O 17 17-0200-00003 REV 0 2 - -  Title: ESF Ground SUDD _- 






































































































0 . 00019 
0.00010 





































-0 . 00024 
-0.00042 
-0.00050 



















































































0 . 00000 
0.00000 















































































































DI: BABEE0000-0 17 17-0200-00003 REV 02 
Title: ESF Ground Support - Structural Steel Analvsis Page: _- I - 86 of 1-174 - -  - . _  - 
,>) SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE 
o o o o - - - - ~ ~ ~ - - - - m - -  


































0 . 0 0  
0 . 0 0  
0.00 
0 . 2 0  


















































Page: I - 87 - -. of - 1-174 
DI: BABEEOOOO-0 17 17-0200-00003 REV 02 
Title: ESF __  Ground - SuDDort - Structural Steel Analvsis 
MEMBER END FORCES STRUCTURE TYPE = PLANE 
ALL UNITS ARE -- KIP FEET 
--~~o-o--~----o-- 
-2 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM-2 
-25.00 
4 -46.74 -2.12 0.00 0.00 0.00 26.87 
0.00 0.00 0.00 3 3 3 46.79 2.16 
4 3 4 46.70 -2.77 0.00 0.00 0.00 -26.87 
5 -46.60 2.83 0.00 0.00 0.00 22.50 
5 3 5 45.88 -8.68 0.00 0.00 0.00 -22.50 
6 -45 . 77 8.73 0.00 0.00 0.00 8.88 
-8.88 
7 -44.23 14.34 . 0.00 0.00 0.00 -13.49 
0.00 6 3 6 44.34 -14.30 0.00 0.00 
7 3 7 36.68 6.84 0.00 0.00 0.00 13.49 
8 -36.56 -6.82 0.00 0.00 0.00 -2.78 
8 3 8 37.14 2.08 0.00 0.00 0.00 2.78 
9 -37 e 02 -2.07 0.00 0.00 0.00 0.47 
3 9 36.99 2.48 0.00 0.00 0.00 0.47 
10 -36.89 -2.47 0.00 0.00 0.00 2.90 




0.00 11 -36.29 -6.49 0.00 0.00 
11 3 11 41.50 -11.32 0.00 0.00 0.00 -11.80 
12 -41.40 11.35 0.00 0.00 0.00 -3.63 
12 3 12 42 . 48 -6.19 0.00 0.00 0.00 3 :63 
13 -42 . 39 6.23 0.00 0.00 0.00 -12.12 
13 3 13 42.80 -1.89 0.00 0.00 0.00 12.12 
14 -42.71 1.94 0.80 0.00 0.00 -14.72 
14 3 14 42.65 2.95 0.00 0.00 0.00 14.72 
15 -42.56 -2.89 0.00 0.00 0.00 -10.72 
15 3 15 41.92 7.92 0.00 0.00 0.00 10.72 
16 -41.84 -7.85 0.00 0.00 0.00 0.00 
16 3 . 1 6  0.70 0.09 0.00 0.00 0.00 0.00 
17 -0.63 -0.01 0.00 0.00 0.00 0.07 
17 3 17 0.62 0.08 0.00 0.00 0.00 -0.07 
18 -0.56 0.01 0.00 0.00 0.00 0.12 
18 3 18 0.56 0.06 0.00 0.00 0.00 -0.12 










Page: - _ I - - 88 of 1-174 
DI: BABEEOOOO-01717-0200-00003 REV 02 
Title: ESF Ground SUDDOI~ - Structural Steel AnaPvSis 
- 
3 M E M B E R  END FORCES STRUCTURE TYPE = PLANE 
~ l ~ ~ ~ ~ ~ ~ o o ~ ~ ~ o o o ~  



























































































































































































































































































Title: ESF Ground Sumort - Structural Steel Analvsis Paee: I - 89 of 1-174 
END FORCES 
DI: BABEEOOOO-01717-0200-00003 REV 02 1 
-- - -  - - -  - . < -  - - --..--..-A : 7 





































































































Pave: I - 90 of 1-174 DI: BABEEOOOO-0 17 17-0200-00003 REV OZ ound Support - Structural Steel AnalvGs Title: ESF Gr - - _ _ _ _  
STAAD-I11 CODE CHECKING - (AISC) 
.A 3 . . . . . . . . . . . . . . . . . . . . . . .  








1 0  
r ,  11 
1 2  
1 3  
1 4  
15 
16  




2 1  
22 
2 3  
24 .. 
























W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W 8 X  3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  






































































0 . 0 0  
0 .QO 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
26 ST W8X 3 1  PASS AISC- H1-3 
0 .51  C 0 . 0 0  
0 .731  
26.87 
0.730 










































0 .10  
0 . 0 0 5  3 




























1 .37  
3 







' 3  













Title: ESF Ground SUUDOX~ - Structural Steel Analvsis Paee: I - 91 of 1-174 1 DI: BABEEOOOO-01717-0200-00003 REV 02 _ -  - -  -_ - 
.-Y 3 , L  UNITS ARE .- KIP FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 











'3 37 ST 
38 ST 
39 ST 
4 0  ST 
4 1  ST 
42 ST 
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  

















0 . 5 1  C 
0 . 5 6  C 
0 . 6 3  C 
41 .95  C 
42.67  C 
42.74  C 
42 .36  C 
41.59  C 
36.29  C 
36 .90  C 
37.14  C 
36.69  C 
4 4 . 1 5  C 
45;89 C 
46 .73  C 
46 .76  C 
AISC- H1-3 















0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0000 
0.005 
-0 .13  
0 . 0 0 5  
-0012 
0 .004  
-0 .07  
0 .409  
-10.68 
0485 
-14 .63  
0 . 4 8 5  
14 . 63 
0 . 4 4 2  
1 2 . 3 4  
0 . 4 2 5  
1 1 . 6 8  
0 . 3 9 8  
-11.68 
0 .238  
-2 . 76 
-2 .95  
-13.63 
13 .63  
22 .82  
2 6 . 8 5  
-26 .85  
0 .242  
0 .436  
0 .474  
0 . 6 5 2  
0 . 7 3 0  
0 .730  
3 
0 . 0 0  
3 
0 . 0 0  
3 
0 . 0 0  
3 
1 . 3 6  
1 .37  
3 
0 . 0 0  
3 
0 . 0 0  
3 
1 . 3 6  
3 
' 0 . 0 0  
3 
0 . 0 0  
3 




0 .00  
3 
1 . 5 7  
3 .  
1 . 5 7  
3 
0 . 0 0  
3 
5 5 .  PLOT DISPLACEMENT FILE 
56 .  PLOT BENDING FILE 
57.  FINISH 
DATE= JUL 18 ,1995  TIME= 10:20:43 ****** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* For questions on STAAD-III/ISDS, contact: * 
* RESEARCH ENGINEERS, Inc at (714)  974-2500 * 
A'ITAC$€lkIENT I 
DI: BABEE0000-0 17 17-0200-00003 REV 02 I I  eel Analvsis Page: I - 92 of 1-174 I t Title: ESF Ground S upport - structural St 
f 
5 
. .  . - . .. . . . . . - ._ . . . - . . . - . I. - - 
-$ 











M a  
ATTACHMENT I 
Title: ESF Ground S u ~ ~ o r t  - Structural Steel Analvds Page: I -  93 of 1-174 





e :  







DI: BABEE0000-01717-0200-00003 REV 02 













DI: BA€kE0000-01717-0200-00003 REV 02 I 














































Title: ESF Groun d SUDD ort - Structural Steel Analysis Page: I - 96 of 1-174 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * 
* S T A A D - I11 * 
* Revisi'on 16.0b * 
* . Proprietary Program of * 
* RESEARCH ENGINEERS, Inc. * 
* Date= JUL 18, 1995 * 
* Time= 10:36: 37 * 
DI: BABEE0000~01717-0200-00O03 REV 02 
. .  
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
* ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 * FILE STLRV3A1 
* 25 TON JACKS APPLIED BOTH SIDES @ 47 DEGREES * WITH ROCK ENGAGEMENT AT MOST JOINTS 
UNIT FT KIP 
JOINT COORDINATES 
5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.06 2.13 
MEMBER INCIDENCE 
3 3 4 4 2  
UNIT KIP INCH 
MEMBER PROPERTIES 
3 TO 42 TA STA W8X31 
CONSTANTS 
E 29000.0 ALL 
DENSITY 0.00028 ALL 
BETA 0 ALL 
UNIT FT 
SUPPORT 
3 5 7 9 11 35 37 39 41 43 FIXED BUT FY MZ 
20 21 22 23 24 25 26 FIXED BUT FX MZ 
14 16 18 28 30 32 PINNED 
UNIT KIP 
LOAD 1 
SELF WEIGHT Y -1.0 
LOADING 2 
* 25 TON JACKS & SIMULTANEOUS JACKING 
JOINT LOADING 
3 FX -34.1 
43 FX 34.1 
3 3.27 2.13 ; 4 2.43 3.13 
3 FY 36.57 
43 FY 36.57 
43 MZ -25.'00 




LOADING COMBINATION 3 





Title: ESF Ground S UDDOI~ - Structural Steel Analvsis Pace: I - 97 of 1-174 DI: BABEE0000-01717-0200-00003 REV 02 I I 
_ _  - . . -- 
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 41/ 40/ 23 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 
SIZE OF STIFFNESS MATRIX = 564 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES 
ORKGINAL/FINAL BAND-WIDTH = 11 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 10:36:40 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 10:36:41 
++ PROCESSING TRIANGULAR FACTORIZATION. 10:36:41 
++ CALCULATING JOINT DISPLACEMENTS. 10:36:41 
++ CALCULATING MEMBER FORCES. 10:36:42 
48. LOAD LIST 3 
49. PRINT ANALYSIS RESULTS 
94 
ATTACHMENT I 
Title: ESF Ground S U D D O ~ ~  - Structural Steel AnalvSis Page: I - 98 of 1-174 DI: BABEE0000-01717-0200-00003 REV 02 I 





















































































































































































































































































































































Page: I - 99 of 1-174 ]DI: BABEE0000-0 17 17-0200-00003 REV 0 2 Title: ESF Ground SUDPOI~ - Structural Steel Analvsis 
- -. 
-3SUPPORT REACTIONS -UNIT KIP FEET 





































































STRUCTURE TYPE = PLANE 
FORCE-Y 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  


















0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
MOM-X 
0 . 0 0  




0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
. 0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
MOM-Y 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  















0 . 0 0  










Page: I - 100 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
Title: ESF Ground Support - Structural Steel AnalvGs 
-) MEMBER END FORCES STRUCTURE TYPE = PLANE 
.-1---.-----.---- 
ALL UNITS ARE -- KIP FEET 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM- 2 
f 


























4 3 0.00 
0.00 
















6 3 38.78 






































































































































































Title: ESF Ground Support - Structural Steel halvsis Page: I -  101 of 1-174 DI: BABEE000O-O1717-0200-00003 REV 02 




ei MOM-Y TORSION MOM-2 MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z 
:.I , 
R 
m r  





















































0 . 0 5  


















































































































































































0 . 0 0  








-2 . 54 
2.56 
0.00 
0 . 0 0  
0.00 




0 . 0 0  
A'ITACBMENT I 
DI: BABEE0000-01717-020000003 REV 0.2 
Page: I -  102 of 1-174 
-_. Title: ESF Ground SUDDOI~ - Structural Steel Analvsis _I - 3 . .,*& MEMBER END FORCES STRUCTURE TYPE = PLANE ---.---.-.-.--.-- 
ALL UNITS ARE -- KIP FEET 
MOM-Y MOM-2 MEMB LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION 











0 . 0 0  
0.95 
1.29 






0 . 0 0  


























0 . 0 0  
38.62 
-38.73 



















































50. CHECK CODE ALL 
A'ITACBIMENT I 
Title: ESF Ground Su~port - Structural Steel Aualvsis Paee: I -  103 of 1-174 
DI: BAB~0000-01717-0200-00003 REV 02 
STAAD-111 CODE- CHECKING - (AISC) -7 
--.*- . . . . . . . . . . . . . . . . . . . . . . .  
ALL UNITS ARE - KIP. FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 









1 2  
13 
1 4  
15 































W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  

























53 .20  C 
51.92 C 
38.78 C 
38 .66  C 
36 .21  C 






0.66  C 
0.64 C 












































0 . 0 0  
0 . 0 0  










0 . 0 0  
0 . 0 0  




-16 . 49 
0.268 










2 .56  
0.254 
-3.28 
0 .255  
3 .28  
0.248 
2 .99  
0.058 























0 .003  
0.03 
3 






1 .56  
3 






1 . 3 7  
3 








1 . 3 6  
3 














































Title: ESF Ground Su~p01-t - Structural Steel Analvsis Page: I - 104 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 0 2  
3 .- ,L UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 





3 1  
32  







4 0  


















W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
























3 8 . 2 1  C 
35.74 c 
36.00 C 
36 .21  C 
36 .21  C 
38.62 C 



















































0 .228  
-2.54 
0.206 
1 .29  
0.226 
2 .33  
0.226 
-2.33 
0 . 2 2 1  




16 .33  
0.729 
25.00 
51. PLOT DISPLACEMENT FILE 
52. PLOT BENDING FILE 
53. FINISH 
DATE= JUL 18,1995 TIME= 10:36:45 ****** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* For questions on STAAD-III/ISDS, contact: * * RESEARCH ENGINEERS, Inc at (714)  974-2500 * 
3 
1 . 3 6  
3 
1 .36  
3 














1 . 3 6  
3 






1 . 5 7  
3 
1 . 5 7  
' 3  
1 . 3 1  
ATTACHMENT I 











. .  -. ... 
..: 
I. 
I A ' I T A C W N T  I DI: BABEJZOOOO-01717-0200-00003 REV 02 
I 
Title: ESF Ground Support - Structural Steel Analysis Paee: I - 106 of 1-174 
L 
'> 
.. -. . . . .  
A T I ’ A C W N T  I 
DI: BABEE0000-01717-02OO-OO003 REV 02 
- 1  .- .--- - . _ _  _- - - -  ofi - structural Steel Analvsis Title: ESF Ground SUDD - ___- - 
c 
. .. . .  . 
DI: B ~ ~ O 0 0 0 - 0  17 17-0200-00003 
Title: ESF Ground Sumort - Structural Steel _ _  halvsis ' Pave: I - 108 


































































DI: BABEEOOOO-0 17 17-0200-00003 REV 02 
E SF Ground Su~port - Structural Steel Analvsis Title: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * 
* S T A A D - I11 * 
* Revision 16.0b * 
* Proprietary Program of * 
* RESEARCH ENGINEERS, Inc. * 
* Date- J U L  18, 1995 * 
11: 2:59 * * Time- * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
* ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
* FILE STLRV3A2 
* 25 TON JACKS APPLIED BOTH SIDES @ 47 DEGREES 
* WITH ROCK ENGAGEMENT AT ALL JOINTS 
UNIT FT KIP 
JOINT COORDINATES 
3 3.27 2.13 ; 4 2.43 3.13 
5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
29 19.75 19.94 ; 30 20.77 19.03 ; 33. 21.68 18.02 ; 32 22.47 16.90 
33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.06 2.13 
MEMBER INCIDENCE 
3 3 4 4 2  
UNIT KIP INCH 
MEMBER PROPERTIES 
3 TO 42 TA STA W8X31 
CONSTANTS 
E 29000.0 ALL 
DENSITY 0.00028 ALL 
BETA 0 ALL 
UNIT FT 
SUPPORT 
3 4 5 6 7 8 9 10 11 12 13 FIXED BUT FY MZ 
33 34 35 36 37 38 39 40 41 42 43 FIXED BUT FY MZ 
19 20 21 22 23 24 25 26 27 FIXED BUT FX MZ 
14 15 16 17 18 28 29 30 31 32 PINNED 
UNIT KIP 
LOAD 1 
SELF WEIGHT Y -1.0 
LOADING 2 
* 25 TON JACKS & SIMULTANEOUS JACKING 
JOINT LOADING 
3 FX -34.1 
43 FX 34.1 
3 FY 36.57 
43 FY 36.57 
43 MZ -25.00 
45. 3 MZ 25.00 
46. LOADING COMBINATION 3 




DT: B~EE000O-O1717-0200-00003 REV 02 
Page: I - 110 of 1-174 
- 
Title: ESF Ground Support - Structural Steel Analvsis 
‘-48. PERFORM ANALYSIS 
P R O B L E M  S T A T I S T I C S  
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 411 40 /  41 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 
SIZE OF STIFFNESS MATRIX = 288 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES 
1 
72 
ORIGINAL/FINAL BAND-WIDTH 11 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
49. LOAD LIST 3 
50. PRINT ANALYSIS RESULTS 
11: 3: 1 
11: 3: 2 
11: 3:  2 
11: 3: 3 
11: 3: 3 
ATTACHMENT I 
Page: I -  111 of 1-174 
DI: BABEE0000-0 17 17-0200-00003 REV 02 
Title: ESF Ground Supuort - Structur a l  Steel Analvsis 





















































































0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 .00000  
0.00000 
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  















0 . 00000 
0 .00000  
0 .00000  
0 .00000  
0.00000 
0 .00000  
0.00000 
0 .00000  
0 .00000  
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0.00000 

















0 . 00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 00000 
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  






0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 .00000 
0 .00000  
0 . 0 0 0 0 0  
X-ROTAN 
0 . 0 0 0 0 0  
0 .00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 .00000  
0 .00000  
0 .00000  
0.00000 
0 00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.ococI) 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  




0 . 0 0 0 0 0  
0 .00000  
0.00000 
0 .00000  
0 . 0 0 0 0 0  
0 .  odooo 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
Y -ROTAN 
0 .  0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 00000  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  















0 . 0 0 0 0 0  
0.00000 
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  
0 . 0 0 0 0 0  






















0 . 0 0 0 0 0  -0.00120 
AITACEMENT I 
Title: ESF Ground Supp ort - structural Steel Analvsis Page: I - 112 of 1-174 DI: BABEEOOOO-0 17 17-0200-00003 REV 0 2 
-- . .. _- . - -  - _. - - . -  




















4 0  

































































- 1 6 i 6 6  
8 .84  
5 . 5 8  
5 .22  
4.74 
4 .42  
3 .99  
4 . 0 0  
4 .72  
3 .59  
-4 09 
-4.23 
-4 . 24 
-4 17 
-4.73 
-5 . 00 
- 5 . 8 1  
-9 .09  
-23 . 83 




0 . 0 0  
0 . 0 0  




- 1 7 . 9 1  
-0.43 
-0.06 
- 0 . 0 1  
0.00 
0.00 
0 . 0 1  
0 . 0 6  
0.44 
24 0 6  
-4 24 
18 .16  
. .  FORCE-Y 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  






0 .10  
0.10 
0.11 
0 . 1 0  
0.10 
0 . 1 1  
0 . 1 1  
-35.64 
0 .39  
0 . 1 5  
0.11 
0.11 
0 . 1 1  
0 .11 
0 .15  
0 . 4 0  
-35.65 
FORCE-2 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . G O  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
MOM-X 
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
MOM-Y MOM 2 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  




0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.03 
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 






0 . 0 0  
0 . 0 0  






Title: ESF Ground Support - Structural Steel Analvsis Paee: I - 113 of I -174 DI: BABEE0000-01717-0200OOOO3 REV 02 : 
- - - .. ..I,. 
[., MEMBER END FORCES STRUCTURE TYPE - PLANE 
--------.---..---- 
ALL W I T S  ARE -- KIP FEET 
MpiB LOAD J T  AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM-2 
i 
3 3 3 60.65 -15.34 0.00 0.00 0.00 -25.00 
4 -60.57 15.41 0.00 0.00 0.00 4.92 
t 
4 3 4 45.13 
5 -45.03 
-2 . 55 
2.61 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 .00  
-4.92 
0.89 




0 . 0 0  
0 . 0 u  
0 . 0 0  
0000 
0 . 0 0  
0 . 0 0  
-0.89 
0.39 




0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
-0.39 
0.31 




0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
-0.31 
0.26 
8 3 a 36.06 
.9 -35.94 
0 . 0 0  
0.01 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
-0.26 
0.25 
3 9 35.93 0.00 0.00 0.00 0.00 0.25 - 
10 -35.83 0.00 0.00 0.00 0.00 -0.25 
10 3 10 36.28 0.00 0.00 0.00 0.00 0.25 
11 -36.18 0.02 0.00 0.00 0.00 -0.27 
I 
11 3 11 37 . 06 -0.02 0.00 0.00 0.00 0.27 I 












0 .00  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  






-39 . a4 0.85 -0.80 0 . 0 0  0 . 0 0  0 .00  0 . 0 0  0 .00  0 . 0 0  0.16 0.95 
0 .00  







0 . 0 0  
0 . 0 0  
0 . 0 0  









0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  





0 . 0 3  
0.05 
0 . 0 0  
0 . 0 0  
0 . 0 3  
0 . 0 3  
0 . 0 0  
0 . 0 0  
0 . 0 0  











0 . 0 0  
0 .00  
* 0.00  
0 . 0 0  







0 .03  
0 .06  
0 .05  
0 .00  
0 .00  
0 . 0 0  
0 . 0 0  
0 .00  
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Title: ESF Gro und Support - Structural Steel Analvsis 
- J M ~ E R  END F ~ R C E S  STRUCTURE TYPE = PLANE 
.de' --..----.-------- 
ALL WITS ARE -0 K I P  FEET 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z 















































20 0 . 0 5  






































0 . 0 5  




















































































































































0 . 0 0  
0 . 0 0  
' 0 . 0 0  
0 . 0 0  
0.00 





Page: I -  115 of 1-174 I DI: BABEE0000-0171~~O~O~00003 REV 02 Title: ESF Ground Support - Structural Steel Analvsis 
- . .  
.->MEMBER END FORCES STRUCTURE TYPE = PLANE 
.-.u --------------I-- 
ALL UNITS ARE -- KIP FEET 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION 
. . . 
MOM-Y MOM- Z 




























































0 . 0 0  
0 . 0 0  
40 3 40 
41 


























0 . 0 0  
0 . 0 0  
0.00 





51. CHECK CODE ALL 
ATTACBMENT I 
DI: BABEE0000-01717-0200-00003 REV OZ 
Page: I - 116 of I -174 Title: ESF Ground Sumort - Structural Steel Analvsis 
STUD-I11 CODE CHECKING (AISC) . . . . . . . . . . . . . . . . . . . . . . .  
ALL UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 









1 2  
1 3  
14 
15 
1 6  
1 7  
1 8  
1 9  
20 
2 1  
2 2  



























W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
















































0 . 0 2  T 
AISC- H1-2 
AISC- H1-2 
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H 1 - l  
AISC- H 1 - 1  














0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  















0 .191  
















0 .01  
0 .001  
0 . 0 1  
0.002 




0 .01  
0.002 




























1 . 3 6  
3 
1 . 3 7  
3 
1 .36  
3 
1 . 3 7  
3 






















DI: BABEE0000-01717-0200-00003 REV 02 - Title: ESF Ground Support - Structural Steel Analvsis 
_ -  
q . L  UNITS ARE - KIP- FEET (UNLESS OTHERWISE NOTED) 
-.*& 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 
































W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  




































0 . 0 0  
SHEAR -Y 
SHEAR -Y 
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H 1 - 1  
AISC- H1-1  
AISC- H 1 - 1  











0 . 0 0  






0 . 0 0  
0 .001  
0 . 0 1  
0 .001  
0 . 0 1  
0.002 








































1 . 3 6  
3 
1 .36  
3 
1 .37  
3 
1 . 3 6  
3 
1 . 5 6  
3 




1 .57  
3 
1.57 
1 . 3 1  
. 3  
************** END OF TABULATED RESULT OF DESIGN ************** 
52. PLOT DISPLACEMENT FILE 
53.  PLOT BENDING FILE 
54.  FINISH 
DATE== JUL 1 8 , 1 9 9 5  TIME= 11: 3: 7 ****** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  




A T T A C W N T  I 












-1 . .-'' 
ATTACHMENT I 








Page: I -  120 of 1-174 
DI: BABEE000@01717-0200-00003 REV 02 
Title: ESF Ground Support - Structural - Steel . - _  Analvsis 
-3 ' _  .I' 
Title: ESF Ground Sup~ort 
ATTACHMENT I 
- Structural Steel Analvsis Page: I -  121 of 1-174 
DI: BABEEOOOO-01717-0200-00003 REV 0 2  
* * * S T A A D - 111 * 
* Revision 16.0b * * Proprietary Program of * 
* RESEARCH ENGINEERS, Inc. * * Date= JUL 18, 1995 * 
* Time= 7:30: 6 * 
* * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
3. * 
4. * FILE STLRV4 
5. * 25 TON JACK APPLIED ONE SIDE @ 47 DEGREES 
6. UNIT FT KIP 
7. JOINT COORDINATES 
8. 3 3.27 2.13 ; 4 2.43 3.13 
9. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
10. 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
11. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
12. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
13. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
14. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
15. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 '> 16. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
17. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
18. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 20.88 1.94 ; 44 19.72 0.89 
19. 45 18.43 0.00 
20. MEMBER INCIDENCE 
21. 3 3 4 44 
22. UNIT KIP INCH 
23. MEMBER PROPERTIES 
24. 3 TO 44 TA STA W8X31 
25. CONSTANTS 
26. E 29000.0 ALL 
27. DENSITY 0.00028 ALL 
28. BETA 0 ALL 
29. UNIT FT 
30. SUPPORT 
32. 22 24 FIXED BUT FX MZ 
33. 16 30 45 PINNED 
34. UNIT KIP 
35. LOAD 1 
36. SELF WEIGHT Y -1.0 
37. LOADING 2 
39. JOINT LOADING 
40. 3 FX -34.1 ) 41. 3 FY 36.57 
'*- 42. 3 MZ 25.00 
31. 3 7 11 35 39 43 FIXED BUT FY MZ 
38. * 25 TON JACK t ONE SIDED JACKING 
43. LOADING COMBINATION 3 
44. 1 2.5 2 1.0 





Pape: I - 122 of 1-174 DI: BABEE0000-01717-0200-00003 REV 0 2 Title: ESF Ground S U D D O ~ ~  _ _  - Structural Steel Analvsis 
P R O B L E M  S T A T I S T I C S  
~ o ~ ~ - ~ o o - ~ o o ~ ~ ~ ~ ~ o ~ ~ ~ o o ~ ~ ~ ~ o o ~ ~ o ~ ~ ~  
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 431 421 11 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 115 
SIZE OF STIFFNESS MATRIX = 690 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.08 MEGA-BYTES 
ORIGINAL/FINAL BAND-WIDTH = I/ 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
4'6. LOAD LIST 3 













Title: ESF Ground Su~p01-t - Structural Steel Analysis Page: I -  123 of 1-174 DI: BABEE0000-0 17 17-0200-00003 REV 0 2 , 




































































































































































































































































































































































DI: BABEE0000-01717-0200-00003 REV 0 2  
Page: I - 124 of 1-174 I I Title: ESF Ground S U D D O ~ ~  - Structural Steel Analvis 






















































































M E M B E R  END FORCES STRUCTURE TYPE = PLANE 

















































1 0  
11 
11 
1 2  





1 5  
15  
1 6  
1 6  







- 4 5 . 8 1  
45 .73  
-45.63 
44 .82  
- 4 4 . 7 1  
43 .22  
- 4 3 . 1 1  
35 .35  
-35.23 
35 .89  
-35.77 
35 .84  
-35.73 
35 .34  
-35.23 




40 .56  
-40.47 
40 .25  
-40 .16  
39.38 
-39.30 
2 . 5 1  
-2.44 
2 . 6 2  









9 . 3 1  
-14.75 
14 .79  
7 .38  
-7.35 
2 .78  
-2 .78  
1 .63  
-1.62 
5.53 
- 5 . 5 1  
-9.28 
9 . 3 1  
-4.39 
4.43 
- 0 . 3 1  
0 .36  
4 .26  













































































































-25 .00  
27.87 
-27 .87  
22 .39  
-22.39 
7 . 8 5  
-7.85 
-15.22 
15 .22  
-3 .66  
3 .66  
0.68 
0.68 





3 .56  
-9.59 




4 .24  
7 . 8 8  
-7.88 




1 .82  
A'ITACHMENT I 
Page: I - 126 of 1-174 
DI: BABEEOOOO-0 17 17-0200-00003 REV 0 2 
Title: ESF Ground Support - Structural Steel AnalvSis 
")MEMBER END FORCES STRUCTURE TYPE = PLANE ----------------- C .  
ALL UNITS ARE -- KIP FEET 
I L. 
AXIAL SHEAR-Y SHEAR-2 TORSION MEMB LOAD 
19 3 














































































































































0 . 0 0  

































































































35 3 35 0.00 
0.00 
0.00 
0 . 0 0  36 
A3TACHMENT I 
Title: ESF Ground Su~p01-t  Structural Steel Analvsis Paee: I - 127 of 1-174 
I 
DI: BABEE0000-0 17 17-0200-00003 REV 0 2 
ITMEMBER END FORCES STRUCTURE TYPE = PLANE 
~ ~ o o ~ . ~ I I o o - - - - - o -  
C" * 
ALL UNITS ARE -- KIP FEET 
MEMB LOAD J T  AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM- 2 
36 3 36 -0.03 0.09 0.00 0.00 0.00 0.23 
37 -0.07 -0.08 0.00 0.00 0.00 -0.11 
37 3 37 0.06 -0.09 0.00 0.00 0.00 -0.11 
38 -0.18 0.10 0.00 0.00 0.00 -0.03 
38 3 38 0.17 -0.12 0.00 0.00 0.00 0.03 
3 9  -0.28 0.14 0.00 0.00 0.00 -0.23 
3 9' 3 39 0.39 0*22 0.00 0.00 0.00 0.23 
40 -0.51 -0,18 0.00 0.00 0.00 0.08 
40 3 40 0.53 0.11 0.00 0.00 0.00 -0.08 
41 -0.63 -0 06 0.00 0.00 0.00 0.21 
41 3 41 0.64 -0.02 0.00 0.00 0.00 -0.21 
42 -0.74 0.09 0.00 0.00 0.00 0.12 
3 42 0.72 -0.18 0.00 0.00 0.00 -0.12 
43 ' -0.81 0.26 0.00 0.00 0.00 -0.22 
43 3 43 1.46 0.26 0.00 0.00 0.00 0.22 
44 -1.54 -0.18 0.00 0.00 0.00 0.12 
44 3 44 1.55 -0.03 0.00 0.00 0.00 -0.12 




48. CHECK CODE ALL 
ATTACHMENT I 
Paee: I -  128 of 1-174 
DI: BABEEOOOO-O 17 17-02OO-OOOO3 REV 0 2 
Title: ESF Ground Support - Structural Steel Analvsk 
- _  
STAAD-111 CODE CHECKING - (AISC) 










1 2  
1 3  
1 4  
15 
1 6  




2 1  
22 
























W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
























4 5 . 8 1  C 
45.73 c 
44.82 C 
43 .11  C 
35.35  c 
35.89 C 
35.73 c 






2 . 5 1  C 
2.62 C 
2.72  C 
2.80  C 



















































0 . 0 0  
26  ST W8X 3 1  PASS AISC- H1-3 










15 .22  
0.249 
3 .66  
0 .209  
1.53 
0 .346  
9 . 0 9  







10 .04  
0.344 







0 .048  












- 0 . 6 5  
0 . 0 3 5  
-0.96 
3 
1 . 3 1  
3 
















1 .37  
3 

















































PaPe: I -  129 of 1-174 
DI: BABEEOOOO-0 17 17-0200-00003 REV 0 2 
- - -  
Title: ESF Ground S up~ort - Structural Steel Analysis 
- . -  - -- - 
>L UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
28 ST W 8 X  3 1  
29 ST W8X 3 1  
30 ST W8X 3 1  
3 1  ST W8X 3 1  
32 ST W8X 3 1  
33  ST W8X 3 1  
34 ST W8X 3 1  
35  ST W8X 3 1  
36 ST W8X 3 1  
-''<I - 37 ST W8X 3 1  
38 ST W8X 3 1  
39 ST W8X 3 1  
40 ST W8X 3 1  
41 ST W8X 3 1  
4 2  ST W8X 3 1  
43 ST W8X 3 1  



















0 .81  C 




















0 . 0 0  
0.00 
0.00 















AISC- H 2 - 1  
AISC- H2-1  
AISC- H2-1 
AISC- H 2 - 1  
SHEAR -Y 
AISC- H 2 - 1  











0 .033  
























0 . 2 1  
0.007 











1 .37  
3 














1 .56  
3 








1 . 5 7  
3 




49. PLOT DISPLACEMENT FILE 
50. PLOT BENDING FILE 
51. FINISH 
1 .  
ATI'ACEIMENT I 
Page: I -  130 of 1-174 
DI: BABEE0000-01717-0200-O00O3 REV 02 
Title: ESF Ground Support - Structural Steel Analvsis 
.. - -  .. ~ . . . - .  - . .. . .. . . . . 
AlTACBMENT I 
DI: BABEE0000-0 17 17-0200-00003 REV 0 2 
Paee: I - 131 of 1-174 I Title: ESF Ground SUDD ort - Structural Steel Analvsis 3; - 
- . :,.* 
. .  , .  . 
I 
i 
. ”  . , 
. I  , 
. . ... . , ,-....- 
ATTACHMENT I 
Page: I - 132 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
Title: ESF Ground Su~Dort - Structural Steel Analysis 










Page: I -  133 of 1-174 
DI: BABEEOOOO-0 17 17-0200-00003 REV 0 2 













































Pave: I - 134 of 1-174 DI: BABEE0000-0 17 17-0200-00003 REV 0 2 Title: ESF Ground SUDDOX~ - Structural Steel Analvsis 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* S T A A D - I11 * 
* Revision 16.0b * 
* Proprietary Program of * 
* . RESEARCH ENGINEERS, Inc. * 
* Date= JUL 18, 1995 * 
* Time= 7:58:50 * 
1 -  
__ 
* * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
* ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
* FILE STLRV4A 
* 25 TON JACK APPLIED ONE SIDE @ 49 DEGREES 
UNIT FT KIP 
JOINT COORDINATES 
3 2.98 2.45 ; 4 2.43 3.13 
5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
* 
9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19-03 
17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
41 22.76 4.44 ; 42 21.90 3.13 ; 43 20.88 1.94 ; 44 19.72 0.89 
45 18.43 0.00 
MEMBER INCIDENCE 
3 3 4 4 4  
UNIT KIP INCH 
MEMBER PROPERTIES 
3 TO 44 TA STA W8X31 
CONSTANTS 
E 29000.0 ALL 
DENSITY 0.00028 ALL 
BETA 0 ALL 
WIT FT 
SUPPORT 
3 7 11 35 39 43 FIXED BUT FY MZ 
22 24 FIXED BUT FX MZ 
16 30 45 PINNED 
UNIT KIP 
LOAD 1 
SELF WEIGHT Y -1.0 
LOADING 2 
* 25 TON JACK & ONE SIDED JACKING 
JOINT LOADING 
3 FX -32.80 
:3 FY 37.74 
3 MZ 25.00 
LOADING COMBINATION 3 
12.5 2 1.0 
A'ITACHMENT I 
Page: I - 135 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
- _ -  - ._ Title: ESF Ground Suport - Structural Steel Analvsis 
P R O B L E M  S T A T I S T I C S  
. 
.~-~--.------lr---------------~---- 
NUMBER OF JOINTS/MEMBEp+ELEMENTS/SUPPORTS = 43/ 42/ 11 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 115 
SIZE OF STIFFNESS MATRIX = 690 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.08 MEGA-BYTES 
ORIGINAL/FINAL BAND-WIDTH = 1/ 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACPIENTS. 
++ CALCULATING MEMBER FORCES. 
46. LOAD LIST 3 
47. PRINT ANALYSIS RESULTS 
7:58:52 





DI: BABEE0000-01717-0200-00003 REV 0 2  I 
Page: I - 136 of I- 174 _- - Title: ESF Ground Su~port - Structural Steel AnalvSis - .  - - . -  _- . . _ _  e 



































































































































































































































































































































































DI: BABEE0000-01717-0200-00003 REV 02 
Page: I -  137 of I -174 Title: ESF Ground SUP DO^^ - Structural Steel Analysis 




















































































DI: BABEEOOOO-0 17 17-0200-00003 REV 03: 
Title: ESF Ground Support - Structural Steel AnalvSis _ _  .- Page: I - 138 of 1-174 - - _  
- 3 M E M B E R  END FORCES STRUCTURE TYPE = PLANE 
~ . * -  --.- - -.---"---. 
ALL UNITS ARE -- KIP FEET 
fi 












































































































































































































































Page: I - 139 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
Title: ESF Gro und Supuort - Structural Steel Analysis 





























































































































































































































































































Page: I - 140 of 1-174 DE BABEiEO000-01717-0200-00003 REV 02  1 Title: ESF Gr omd SuDport - Smm a1 Steel Analysis 

























































































0 . 0 0  
0.00 

































































Title: ESF Ground Sup~ort - Structural Steel Analvsis Page: I -  141 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
_ _  










1 2  ST 
13 ST 
1 4  ST 
15 ST 
1 6  ST 
1 7  ST 
18 ST 
1 9  ST 
20 ST 




2 5  ST 
26 ST 
W8X 3 1  
W8X 3 1  
W8X 3 1  
W 8 X  3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W 8 X  3 1  
W8X 31 
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
wax 3 1  
W8X 3 1  
W8X 3 1  
W 8 X  3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  



























45 .91  C 
44.26 C 
36.60  C 
3 7 . 1 1  C 




41 .89  C 
41.66 C 




2 . 8 5  c 


































0 . 0 0  
0.00 
0 . 0 0  
0.00 















0 . 0 0  
0 . 0 0  
0.730 3 
26 .81  0.87 
0.730 3 




-13.93 1 . 5 6  
0 . 4 4 1  3 
0.00 
0 .235  3 
2 .56  0.00 
0.214 3 
1 .46  1 . 3 6  
0.364 3 
9.78 1 . 3 7  
0.388 3 
0.00 
0 .390  3 
-9.74 1 .37  
0.401 3 
-10.30 1 .36  
0.400 3 
10 .30  0.00 
0 .355  3 
8 . 0 7  1 . 3 6  
0 . 1 6 1  . 3  
-8.07 0.00 
0 , 1 1 9  3 
-5 .71  0.00 




0 .029  3 
-0.79 1 . 3 6  
0.046 , 3  
-1.66 1 . 3 6  
0.046 3 






-0.67 1 . 3 6  
0 .036  3 
-0.99 1 . 3 7  
13 .93  
-9.78 
ATTACEMENT I 
























































































































































































DATE= JUL 18,1995 TIME= 7:58:58 ****** 
'ir 
A'ITACECMENT I 











Title: ESF Ground Support - Structural Steel Analysis Page: I - 144 of 1-174 DI: BABEEOOOO-01717-0200-00003 REV 0 2  








R ! g  
n 
0 




















Paee: I -  146 of 1-174 
DI: BABEEOOOO-01717-0200-00003 REV 0 2 


















































Title: ESF Gr ound s u m  ort - Structural Steel Analysis Pace: I - 147 of 1-174 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * S T A A D - I11 * * Revision 16.0b * * . Proprietary Program of * * RESEARCH ENGINEERS, InC. * 
* Date= JUL 18, 1995 * 
* Time= 8: 26: 52 * * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DI: BABEE0000-01717-0200-00003 REV 0 2 
STUD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
* ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
* FILE STLRV4B 
* 
* 25 TON JACK APPLIED ONE SIDE @ 51 DEGREES 
UNIT FT KIP 
JOINT COORDINATES 
5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
41 22.76 4.44 ; 42 21.90 3.13 ; 43 20.88 1.94 ; 44 19.72 0.89 
45 18.43 0.00 
MEMBER INCIDENCE 
3 3 4 4 4  
UNIT KIP INCH 
MEMBER PROPERTIES 
3 TO 44 TA STA W8X31 
CONSTANTS 
DENSITY 0.00028 ALL 
BETA 0 ALL 
UNIT FT 
SUPPORT 
3 7 11 35 39 43 FIXED BUT FY MZ 
22 24 FIXED BUT FX MZ 
16 30 45 PINNED 
UNIT KIP 
LOAD 1 
SELF WEIGHT Y -1.0 
LOADING 2 
* 25 TON JACK & ONE SIDED JACKING 
JOINT LOADING 
3 FX -31.47 
3 FY 38.86 
3 MZ 25.00 
LOADING COMBINATION 3 
3 2.71 2.77 ; 4 2.43 3.13 
E 29000.0 ALL 
12.5 2 1.0 
ATTACHMENT I 
Pam: I - 148 of 1-174 
DI: BABEE0000-01717-0200-00003 REV 02 
Title: ESF Grow d S u ~ ~ o r t  - Structural Steel Analvsis 
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 4 3 1  421 11 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 115 
SIZE OF STIFFNESS MATRIX = 690 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.08 MEGA-BYTES 
ORIGINAL/FINAL BAND-WIDTH = 11 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
46. LOAD LIST 3 
47. PRINT ANALYSIS RESULTS 
8:26:55 
8: 26: 55 
8: 26: 56 
8: 26: 56 
8:26:56 
- -- . .  






































































































































































































































































































































































, . ..... 
STRUCTURE TYPE = PLANE 









1 6  3 
30  3 
45  3 
3 i 6 0  
2 7 . 6 6  
21 .39  







1 .28  
0 . 0 0  





1 . 2 8  
-2.15 
-37.04 
2 .54  


















































..q M E M B E R  END FORCES f t STRUCTURE TYPE =e PLANE 
i 

















42 . 34 
















































SHEAR-2 TORSION MOM-Y MOM-2 





















































































0 . 0 0  


















- 1 0 . 4 4  
-3.23 
























15 3 15 
16 


































Page: I - 152 of 1-174 
DI: BABEE0000-0 17 17-0200-00003 REV 02 
Title: ESF Ground Sumort - Structural Steel Analysis 
- ---__ 
Q M E M B E R  END FORCES - STRUCTURE TYPE = PLANE --..----..-.-..-- 
ALL UNITS ARE -- KIP FEET 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM- Z 



















































































































































29 3 29 
30 
3.49 


































































0 . 0 0  
-0.44 
0.09 ' $  































ort - Structural Steel Analvsis Pape: I -  153 of 1-174 Title: ESF Ground Sutq 
I 
DI: BABEE0000-01717-0200-00003 REV 0 2 
- _ _  
,-)MEMBER END FORCES STRUCTURE TYPE = PLANE 
, .+ _----.-.-------- 
ALL UNITS ARE -0 KIP FEET 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM-2 
36 3 36 -0.02 0.09 0.00 0.00 0.00 
37 -0.08 -0.08 0.00 0.00 0.00 
37 3 37 0.07 -0.09 -0.00 0.00 0.00 
38 -0.19 0.10 0.00 0.00 0.00 
38 3 38 0.18 -0.12 0.00 0.00 0.00 
39 -0.29 0.14 0.00 0.00 0.00 
39 3 39 0.41 0.22 0.00 0.00 0.00 
40 -0.52 -0.18 0.00 0.00 0.00 
40 3 40 0.54 0.11 0.00 0.00 0.00 
41 -0.65 - 0 . 0 6  0.00 0.00 0.00 
41 3 41 0.65 -0.02 0.00 0.00 0.00 
42 -0.75 0.09 0.00 0.00. 0.00 
0.00 
43 -0.82 0.26 0.00 0.00 0.00 
43 3 43 1.48 0.27 0.00 0.00 0.00 
44 -1.56 -0.18 0.00 0.00 0.00 
3 42 0.73 -0.18 0.00 0.00 
0.00 0.00 
45 -1.64 0.13 0.00 ' 0.00 0.00 



















48. CHECK CODE ALL 
ATTACHMENT I 
Title: ESF Ground Support - Structural Steel Analvsis Page: I - 154 of 1-174 DI: 
BABEE0000-0 17 17-0200-00003 REV 02 
. _ _  - .  - . . . . - .. . . ____, .. _ _  . . ... . .. 
STAAD-I11 CODE CHECKING - (AISC) . . . . . . . . . . . . . . . . . . . . . . .  
ALL UNITS ARE - KIP. FEET (UNLESS OTHERWISE NOTED) 
3 ST W8X 3 1  PASS 
4 ST W8X 3 1  PASS 
5 ST W8X 3 1  PASS 
6 ST W8X 3 1  PASS 
7 ST W8X 3 1  PASS 
8 ST W8X 3 1  PASS 
9 ST W8X 31 PASS 
10 ST W8X 3 1  PASS 
-'I 11 ST W8X 31 PASS 
1 2  ST W8X 3 1  PASS 
13 ST W8X 3 1  PASS 
1 4  ST W8X 3 1  PASS 
15 ST W8X 3 1  PASS 
16 ST W8X 31 PASS 
1 7  ST W8X 3 1  PASS 
18 ST W8X 3 1  PASS 
19 ST W 8 X  3 1  PASS 
20 ST W8X 3 1  PASS 
2 1  ST W8X 3 1  PASS 
22 ST W8X 3 1  PASS 
2 3  ST W8X 3 1  PASS 
PASS 
25 ST W8X 3 1  PASS 














2 .61  C 
2.72 C 
2.83  C 
2 . 9 1  C 
2.95  c 
3.02 c 




















































0 .00  










12 .73  
1 . 9 5  
0.229 









10 .55  
0 .365  
8 . 2 5  
0 .165  
-8.25 




















0 .229  
0.413 
3 






















0 .00  
3 
1 . 3 6  
3 








1 . 3 6  
3 
1 . 3 6  
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W8X 3 1  
W8X 3 1  
W8X 1 
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 31 
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
PASS 
PASS 
3.47  c 
3.49  c 
PASS 





















































AISC- H 2 - 1  
AISC- H 2 - 1  
AISC- H 2 - 1  
SHEAR -Y 











1 . 0 1  
0 .035  
0 .90  
0 .029  
0 .56  
0 .016  
0 . 7 1  
0 .017  
-0 .71  
0.015 
-0.66 
0 .010  
-0.44 
0 . 0 1 1  
-0.37 
0.007 
0 .37  
0.004 
0 .23  







0 . 2 1  
0.007 
-0 .21  
0.008 
-0.22 
0 .012  
0 .22  
0 .010  
-0.12 







1 . 3 6  
3 












1 . 5 6  
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A'ITACHMENT 1 
DI: BABEE0000-01717-0200-00003 REV 0 z 
Ground Sup~ort - Structural Steel Analvsis S Title: E F . -I- - 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ X X  * * 
* S T A A D - I11 * 
* Revision 16.0b * 
* Proprietary Program of * 
* . RESEARCH ENGINEERS, Inc. * 
* Date= JUL 18, 1995 * 
* Time= 11:28: 30 * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT I 
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
3. * 
4. * FILE STLRV4C 
5. * 25 TON JACK APPLIED ONE SIDE @ 47 DEGREES 
6. * MOMENT MZ RELEASED AT THE END OF MEMBERS 15 & 29 
7. * MOMENT MZ RELEASED AT THE START OF MEMBERS 16 & 30 
8. UNIT FT KIP 
9. JOINT COORDINATES 
10. 3 3.27 2.13 ; 4 2.43 3.13 
11. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
12. 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
13. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
14. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
15. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
16. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
17. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
18. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
19. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
20. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 20.88 1.94 ; 44 19.72 0.89 
21. 45 1s.43 0.90 
22. MEMBER INCIDENCE 
23. 3 3 4 44 
24. UNIT KIP INCH 
25. MEMBER RELEASE 
27. 16 30 START MZ 
28. MEMBER PROPERTIES 
30. CONSTANTS 
32. DENSITY 0.00028 ALL 
33. BETA 0 ALL 
34. UNIT FT 
35. SUPPORT 
37. 22 24 FIXED BUT FX MZ 
38. 16 30 45 PINNED 
39. UNIT KIP 
41. SELF WEIGHT Y -1.0 
42. LOADING 2 
43. * 25 TON JACK & ONE SIDED JACKING 
44. JOINT LOADING 
26. 15 29 END MZ 
29. 3 TO 44 TA STA W8X31 
31. E 29000.0 ALL 
36. 3 7 11 35 39 43 FIXED BUT FY MZ 
'd 40. LOAD 1 
45. 3 FX -34.1 
46. 3 FY 36.57 
47. 3 MZ 25.00 
. . .  
ATTACKMEN" I 
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1 2.5 2 1.0 
PERFORM ANALYSIS 
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 431 42/ 11 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 115 
SIZE OF STIFFNESS MATRIX = 690 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.08 MEGA-BYTES 
ORIGINAL/FINAL BAND-WIDTH = I/ 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
51. LOAD LIST 3 
52. PRINT ANALYSIS RESULTS 
11: 28: 33 
11:28: 34 
11:28: 34 
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0 . 00012 
0 . 00010 
0.00002 














































































0 .00000  
0.00000 
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0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 2 0  




0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  

























































































0 . c s  
0.01 
SHEAR-Z TORSION MOM-Y MOM-Z 
- . .- 
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% ->MEMBER END FORCES STRUCTURE TYPE = PLANE 
._ .. o_oo- ---- - --.--- 0- 
ALL UNITS ARE -- KIP FEET 
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3 MEMBER END FORCES STRUCTURE TYPE = PLANE 
.-M --.--------.----- 
ALL UNITS ARE -- KIP FEET 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-2 TORSION MOM-Y MOM-2 
















20 3 20  













































































































































P 30 3 30  












0 .31  




























-0 . 59 
0.49 























0 . 0 0  
-0.08 
-0.28 






0 . 0 0  
0 .00  
0.00 
0 . 0 0  
0.00 
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0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 , o o  
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  




0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  




0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
*************e END OF LATEST ANALYSIS RESULT ************** 
53. CHECK CODE ALL 
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1 0  
-3 .& 11 
1 2  
13  
1 4  
15 
1 6  


































W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 3 1  
W8X 31 
W8X 3 1  
W8X 31  
W8X 3 1  
W8X 3 1  


































40.97  C 
41.27 C 





0 . 5 1  C 
0.48 C 




















































0 . 0 0  
0.00 
0 . 7 4 5  
27 .95  
0 .745  
-27.95 
0.642 




14 .80  
0 .253  
3 .88  
0 .235  
2.94 





0 . 473 
-14 . 3 5  
0.473 
1 4 . 3 5  
0.397 
10 .42  
0.004 
0 .07  
0.005 
0 .12  
0 . 0 0 5  
-0.12 













0 .10  
0.005 
0.13 
0 . 3 8 1  
3 












1 . 3 6  
3 




1 .37  
3 






1 .37  
3 


















1 . 3 7  
a 
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,L UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL CQND/ RATIO/ LOADING/ FX MY MZ LOCATION 
27 
2 8  
29 
30 










4 1  
4 2  
43 
44 
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 31 
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  
ST W8X 3 1  



















0 . 5 1  C 
0.56  C 
0.63 C 
0.76 T 
0 .69  T 
0.69 T 
0.59 T 
0.37  T 
0.26 T 
0.17 T 


















AISC- H 2 - 1  
0.00 . 
AISC- H 2 - 1  






























0 . 3 1  
0.011 
0.40 







0 .28  
























0 .00  
3 
1 . 3 6  
3 












1 . 5 6  
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54. PLOT DISPLACEMENT FILE 
55. PLOT BENDING FILE 
56. FINISH 
DATE= JUL 1 8 , 1 9 9 5  
I ,  
i 
1 
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SUMMARY OF COMPUTEf3 ANALYSES FOR JACKING LOADS 
Analysis No. LOAD SCOPE Supports Interaction coefficient Member Comparison 
Conclusion 
1. STLRV2 50T @ 47 Determine jack 
30T 8 47 capacity to be used 
25T 43 47 
Both sides 
43 every 50T: 1.488 





Steel set not adequate 
Too close 
Steel set adequate 
2. STLRV3A 25T @ 49 )Check W8X31 size of @ every 
Both sides )steel set 4th node 
)Compare results of 
25T @ 51 )varying the angle of 8 every 0.717 
Both sides )application of the jack 4th node 
0.730 3 Size of steel set 
W8X31 is adequate 
47 degree governs 
margin. 
3,4,41,42 by a very small 3. STLRV3D 
4. STLRV3B 0.745 25T @ 47 ) 63 every 
Both sides ) Same as above 4th node 
)with moment released 
25T C? 49 )at splice 8 every 
Both sides ) 4th node 
3,4,41,42 Moment release 
at splice can be 
accommodated by 
the steel set W8X31 5. STLRV3C 0.731 3 
6. STLRV3Al 25T C? 47 ) 
Both sides ) Check stresses for 
) partial and full 
25 T @ 47 )rock engagement 





0.729 3'42 Full rock engagement 
governs 
Size of W8X31 
steel set is adequate 7. STLRV3A2 0.767 3,42 
8. STLRV4 25T 43 47 )Evaluate stresses 
on one side)in the steel set due 
)to one side jacking 
25T @ 49 )for the applicable 
on one side)angles of applicaliori 
)of the jacking load 
@ every 
4th node 0.741 Jacking from one side 
only, can be 
accommodated by the 
steel sets. 
47 deg. governs by 
a small margin. 
3,4 
9. STLRV4A @ every 
4th node 0.730 394 
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P AmACEIMENT I 
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f 3 
- c : 
i 
! 
- JACKING PROCESS CONCLUSIONS 
A W8X31 shape is selected as a trial member for the steel set ring member, to be verified in 
Attachment ID, 
procedure: 
provided that the Contractor uses the following controls in the jacking 
- The jacking force shall not exceed 27 tons per jack. ( See File STLRV2 and 
Attachment II page III-27) 
- The jack centerline position shall be no more than 6 inch from the X-X axis of 
the W8X31. 
(see pages 1-7 and I - 23). 
- Jacking forces may be applied on both sides or one one side only of the steel set, 
since stresses are the same in either condition. (See Summary of Computer Analyses 
for Jacking Loads). 
r! 
i 
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2 1  
28 
29 
' 30  
31 
'*y. ''J 32 
33 
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Title: ESF Ground Support - Structural Steel Analysis Page: I]- Zof TI- 6 2  .. 
DI: BABEE0000-@17 17-0200-00003 REV 
ATTACHMENT 
Title: ESF Ground Support - Structural Steel Analysis Page: a- 3 of II- 62 
0 





I Di: BABEE0000-01717-0200-00003 REV O& ATTACHMENT 
Page: II-4 of II- 627 -_ Title: ESF Ground Support - Smcturai Stet1 Analysis - - _ _  -. i - .-.- ----.- I 
*#. STATION: PTN Q 10+00 
FLAC log-file opened 7-Aug-95 8:59 LOADING: STATIC,' DL+UTIL 
From File : m10k250w.sav . 
>or stru 
STEEL SET: W8X31 @ 2' -0" 0.C. 
Structural node data . . .  
Node X Y X-di sp Y-disp Ang-disp Xfix Yfix Rfix 
48 1.7043+00 -3.4083+00 1.1293-04 2.0423-03 -4.5813-04 
47 1.2053+00 -3.6143+00 4.0703-05 2.2653-03 -3.911E-04 
46 6.2643-01 -3.7583+00 1.1143-06 2.4573-03 -2.5843-04 
45 0.0003+00 -3.8103+00 -5.0983-06 2.5443-03 -2.6063-05 
44 -6.2643-01 -3.7583+00 -9.4743-06 2.4813-03 2.3303-04 
43 -1.205E+00 -3.6143+00 -4.7863-05 2.2873-03 4.0213-04 
42 -1.7043+00 -3.4083+00 -1.2233-04 2.0663-03 4.7433-04 
4 1  -2.0533+00 -3.2093+00 -2.0233-04 1.8893-03 0.0003+00 
40 -2.3803+03 -2.9753+00 -2.7693-04 1.6123-03 7.1183-04 
39 -2.6943+00 -2.6943+00 -4.0273-04 1.2933-03 7.9043-04 
38 -2.9753+00 -2.3803+00 -5.4803-04 9.5573-04 7.9663-04 
37 -3.2093+06 -2.0533+00 -7.0413-04 6.3303-04 7.3653-04 
36 -3.408E+QO -1.7043+00 -8.3593-04 3.4273-04 5.2023-04 
35 -3.6143+00 -1.2053+00 -9.2583-04 4.6103-05 2.6463-04 
34 -3.7583+00* -6.2643-01 -9.7933-04 -2-5933-04 1.4653-04 
33 -3.8103+00 0.0003+00 -9.9673-04 -5.8253-04 3.5023-06 
32 -3.7583+00 6.2643-01 -9.8063-04 -9.0383-04 -1.4693-04 
31 -3.6143+00 1.2053+00 -9.2073-04 -1.214E-03 -2.9423-04 
30 -3.4083+00 1.7043+00 -8.0743-04 -1.5253-03 -5.8823-04 
29 -3.2093+00 2.0533+00 -6.4963-04 -1.8353-03 -8.2543-04 
28 -2.9753+00 2.3803+00 -4.624E-04 -2.1763-03 -9.0383-04 
27 -2.6943+00 2.6943+00 -2.9163-04 -2.5513-03 -8.759E-04 
26 -2.3803+00 2.9753+00 -1.5443-134 -2.8863-03 -7.1843-04 
25 -2.0533+00 3.2093+00 -8.6943-'05 -3.1413-03 -5.3583-04 
24 -1.7043+00 3.4083+00 -4.5413-US -3.3403-03 -4.3693-04 
23 -1.2053+00 3.6143+00 -1.9523-05 -3.5603-03 -3.5773-04 
22 -6.2643-01 3.7583+00 -1.1573-07 -3.7413-03 -2.1323-04 
21 0.0003+00 3.8103+00 5.4383-06 -3.7953-03 2.9513-05 
20 6.2643-01 3.7583+00 1.0313-05 -3.7023-03 2.6583-04 
19 1.205E+00 3.6143+00 3.2913-05 -3.4973-03 3.9393-04 
18 1.704E+00 3.4083+00 6.3873-05 -3.2633-03 4.4343-04 
17 2.0533+00 3.2093+00 1.0533-04 -3.0713-03 5.2223-04 
16 2.3803+00 2.9753+00 1.7143-04 -2.8253-03 6.8123-04 
15 2.6943+00 2.6943+00 2.9153-04 -2.5043-03 8.1253-04 
14 2.9753+00 2.3803+00 4.4733-04 -2.1483-03 8.6773-04 
13 3.2093+00 2.0533+00 6.3333-04 -3.8023-03 8.7743-04 
12 3.4083+00 1.7043+00 7.9883-04 -1.4853-03 6.2603-04 
11 3.6143+00 1.205E+00 9.1843-04 -1.3743-03 3.4473-04 
10 3.7583+00 6.2643-01 9.8373-04 -8.6433-04 1.4163-04 
9 3.8103+00 0.0003+00 9.9953-04 -5.4843-04 -1.104E-05 
8 3.7583+00 -6.2643-01 9.7393-04 -2.3273-04 -1.5113-04 
7 3.6143+00 -1.2053+00 9.1843-04 6.7373-05 -2.7233-04 
6 3.4083+00 -1.7043+00 8.1883-04 3.6353-04 -5.4023-04 
5 3.2093+00 -2.0533+00 6.7773-04 6.5883-04 -7.6213-04 
4 2.9753+00 -2.3803+00 5.1343-04 9.7893-04 -8.0963-04 
3 2.6943+00 -2.6943+00 3.7053-04 1.3323-03 -7.4343-04 
2 2.380E+00 -2.9753+00 2.6043-04 1-6093-03 -6-5493-04 
1 2.0533+00 -3.2093+00 1.9llE-04 1.6652-03 O . O O O E + O O  
%de X-load Y-load Moment i j Pin Sh. force 
' ' :we 0.000E+00 0.0003+00 0.0003+00 39 30 no 
47 0.000E+00 0.0003+00 o.OOOE+OO 38 30 no 
4 5 .  0-000E+00 0.000E+00 0.00QE+00 36 30 no 






























































































































































































Structural element data . . .  
Elem ID Nod1 Nod2 Prop F-shear F-axial Mom- 1 Mom-2 
48 1 48 1 3 beam 1.8053+04 3.4103+05 7.2533+03 -7.5973-04 
47 1 47 48 3 beam 3.0493+03 2.8253+05 8.9013+03 -7.2543+03 
46 1 46 47 3 beam 1.8743+04 1.2503+05 2.0073+04 -8.9023+03 
45 1 45 46 3 beam 1.2713+04 1.4133+04 2.8063+04 -2.0073+04 
44 1 44 45 3 beam -3.9053+03 1.173E+04 2.5603+04 -2.8063+04 
43 1 43 44 3 beam -2.3973+04 1.2273+05 1.1323+04 -2.5603+04 
42 1 42 43 3 beam -9.6893+03 2.8913+05 6.0823+03 -1.3323+04 
41 42 3 beam -1.513E+04 3.5433+05 -5.4623-04 -6.0833+03 
2 beam 1.2463+04 4.875E+05 5.0093+03 1,8723-04 
2 beam -1.0493+04 5.4883+05 5.9063+02 -5.0103+03 
38 2 38 39 2 beam -1.7593+03 7.2553+05 -1.5033+02 -5.9113+02 
37 2 37 38 2 beam -1.0423+04 8.1623+05 -4.3373+03 1.4773+02 
36 2 36 37 2 beam -1.8633+04, 9.0683+05 -1.182E+04 4.3363+03 
:Jii 2' 40 41 
.)39 2 39 40 
DI: BABEE0000-0 17 17-02OO-OOOO3 REV O&' 
ATTACHMENT II 
Page: II- 5 of II-62 Title: ESF Ground Support - Structural Steel Analysis 
0.000E+00 0.000E+00 0.000E+00 35 30 no 
0.000E+00 0.0003+00 0 .000E+00  34 30 no 
0.000E+00 0.000E+00 0.000E+00 33 30 no 
0.000E+00 -9.0993+01 0.000E+00 33 31 yes 
0.0003+00 -1.381-3+03 0.000E+00 32 31 no 
0.000E+00 -2.9933+03 0.0003+00 32 32 ,no 
0.000E+00 -2.9883+03 0.0003+00 31 32 no 
O . O O O E + O O  -1.8193+02 0.0003+00 31 33 no 
0.000E+00 -2.1313+02 0.000E+00 30 33 no 
0.000E+00 -2.5713+02 0 . 0 0 0 E + 0 0  30 34 no 
0.000E+00 -2.771E+02 0.000E+00 30 35 no 
0.0003+00 -2.8453+02 0 .0003+00  30 36 no 
0.000E+00 -2.7713+02 0.000E+00 30 37 no 
0.0003+00 -2.5713+02 0.000E+00 30 38 no 
0.000E+00 -2.1313+02 0.0003+00 30 39 no 
O.OOOE+Ob -1.8193+02 0.000E+00 31 39 no 
O.OOOE+Oa -1.8633+02 0.000E+00 31 40 no 
0.000E+00 -1.9073+02 0.000E+00 32 40 no 
O.OOOE+OQ -1.8633+02 0.000E+00 32 41 no 
0 .0003+06  -5.4133+03 0.0003+00 33 41 no 
0.000E+OO -2.1313+02 0.0003+00 33 42 no 
O.OOOE+OO. -2.5713+02 0 .0003+00  34 42 no 
0.0003+00 -2.7713+02 0.000E+00 35 42 no 
0.000E+00 -1.0523+04 0.000E+00 36 42 no 
0.0003+00 -2.7713+02 0.000E+00 37 42 no 
0.000E+00 -2.5713+02 0 . 0 0 0 E + 0 0  38 42 no 
0.000E+00 -2.1313+02 0.000E+00 39 42 no 
0.000E+00 -5.4133+03 0.000E+00 39 41 no 
0.000E+00 -1.8633+02 0.000E+00 40 41 no 
0.0003+00 -1.9073+02 0.000E+00 40 40 no 
0.000E+00 -1.863E+02 0.000E+00 41 40 no 
0.000E+00 -1.5183+04 9.0853+03 41 39 no 
0.000E+00 -1.5213+04 9.0853+03 42 39 no 
0 .0003+00  -1.5253+04 9.0853+03 42 38 no 
0.0003+00 -2.7713+02 0 .000E+00  42 37 no 
O.OOOE+OO -2.845E+02 O.C003+00 42 36 no 
0.000E+00 -2.7713+02 0 . 0 0 0 E + 0 0 ,  42 35 no 
0.000E+00 -2.5713+02 0.0003+00 42 34 no 
0.0003+00 -2.1313+02 0.000E+00 42 33 no 
0.000E+00 -1.8193+02 0.000E+00 41 33 no 
0.0003+00 -1.8633+02 0.0003+00 41 32 no 
0.0003+00 -1.9073+02 0.000E+00 40 32 no 
0.000E+00 -1.8633+02 0.000E+00 40 31 no 


































































9 2  ‘1- 8 2 
7 2  
6 2  
’ 5 2  
3 2  
2 2  
1 2  
-) 4 2 
Structural 
Prop 
ATTACH ME NT-U 
















20 ‘ 21 
19 - 20 
18 19 
17 18 















14 .-  15 
Properties . 
Num, Area - - - -  - - - - - - - - - - - -  
3 3.04800E-01 
2 5.900003-03 
Prop. Cable Bond 
Num. Stiffness - - - -  - - - - - - - - - - - -  








































































8.6103+05 -2.3833+03 1.182Ei-04 
9.4203+05 -3.5653+03 2.3823+03 
9.8613+05 -3.2633+03 3.5663+03 
9.8993+05 -3.9243+03 3.2623+03 
9.5023+05 -3.4953+03 3.9233+03 
8..7073+05 -1.2843+04 3.4963+03 
9.2203+05 -4.8763+03 1.2843+04 
8.1873+05 -9.8443+02 4.8753+03 
5.6833+05 8.2533+03 -2.9693+@3 
4.6243+05 5.3853+03 -8.251E+@3 
2.8823+05 2.0033+03 -5.3853+03 
2.1783+05 2.3963+03 -2.0053+03 
7.9963+04 4.8843+03 -2.393E+03 
-3.0303+03 6.7093+03 -4.8853+03 
5.5963+03 4.5763+03 -6.7103+03 
8.9453+04 1.8803+03 -4.5733+03 
2.1883+05 8.7043+02 -1.8793+03 
2.7793+05 5.0173+03 -8.7353+02 
4.4573+05 6.8563+03 -5.0163+03 
5.7163+05 2.4963+03 -6.8573+03 
7.5143+05 1.4353+03 -2.5003+03 
8.3713+05 -7.1263+02 -1.4353+03 
9.3933+05 -8.9803+03 9.7983+03 
9.3763+05 -3.5743+03 6.6543+03 
9.7013+05 -3.7153+03 3.5753+03 
9.6663+05 -2.9753+03 3.7153+03 
9.2593+05 -3.1263+03 2.9763+03 
8.4763+05 -1.1763+04 3.1273+03 
8.9523+05 -4.8093+03 1.1763+04 
7.0723+05 3.4513+03 -1.2633+03 
5.3003+05 2.8553+03 -3.4523+03 
4.6673+05 -7.3143-06 -2.8543+03 
7.6433+05 2.9713+03 9.8493+02 
8.6813+05 2.4293+03 1.8063+04 
8.0203+05 1.2633+03 4.8113+03 







- - - - - - - - - - - -  
Dynamic 
I Density - - - - - - - - - - - -  - - - - - - - - - - - -  
2,36000E-03 0.00000E+00 
4.578003-05 0.00000E+00 
Yield Comp r e s s ive 
Strength Yield - - - - - - - - - - - -  - - - - - - - - - - - -  
0 .00000E+00  0 .00000E+00 
0.00000E+00 0.00000E+00 
> set log off 









- - - - - - - - - - - -  
- - - - - - - - - - - -  
i 
I . '  ,. DI: BABEE00OO-01717-0200-00003 REV Oa ATTACHMENT II 
. Page: II-3 of n-62 
, .* s . '  
Title: ESF Ground Support - Structural Steel Analysis 
I 
.. 
- - .  --.- - "'--I STATION: * TSWl Q . l 8 + o o  . .  
.+ F ~ C  log-file opened 5-Aug-95 8:42 
LOADING: STATIC: DL+UTIL 
From F i l e  : m18k250w.sav 
>DI StYu STEEL SET: 18x31 Q 4'-0" 0 . C .  
s t r u c t u r a l '  node d a t a  . . . 
Node * x  Y X-disp Y-disp Ang-disp X f i x  Yfix Rfix 
48 1.7043+00 -3.4083+00 7.4233-05 1.6253-03 -2.6213-04 
4 7  1.205E+00 -3.6143+00 3.0683-05 1.7443-03 -1,9493-04 
46 6.2643-01 -3.7583+00 1.017E-05 1.8283-03 -1.0123-04 
45 0.0003+00 -3.810E+00 7.714E-06 1.8493-03 1.2683-05 
44 -6.2643-01 -3.7583+00 3.3803-06 1.8133-03 1.3153-04 
43 -1.2053+00 -3.6143+00 -2.0703-05 1.7093-03 2.1653-04 
42 -1.7043+00 -3.4083+00 -6.6143-05 1.5873-03 2.6663-04 
41 -2.0533+00 -.3.'2093+00 -1.1483-04 1.4873-03 0.0003+00 
40 -2.3803+0:0 -2.9753+00 -1.3363-04 1.3603-03 2.7723-04 
39 -2.6943+00 -2.6943+00 -1.6343-04 1.2313-03 2.8243-04 
38 -2.9753+00 -2.3803+00 -1.8353-04 1.0763-03 2.6493-04 
37 -3.2093+00 -2.0533+00 -1.9333-04 9.1283-04 2.6863-04 
36 -3.4083+0'6 -1.704E+00 -2.1203-04 7.2403-04 2.3913-04 
35 -3.614EcbO -1.2053+00 -2,0743-04 4.6953-04 1.3803-04 
34 -3.7583+00 -6.2643-01 -2.0053-04 1.4713-04 9.7093-05 
33 -3.8103+00 0.000E+00 -2.0413-04 -2.3043-04 3.7113-06 
32 -3.7583+00 6.2643-01 -2.0323-04 -6.0493-04 -9-8143-05 
31 -3.6143+00 1.2053+00 -2.3383-04 -9.3723-04 -1.201E-04 
30 -3.4083+00 1.7043+00 -2.2453-04 -1.1893-03 -2.5623-04 
29 -3.2093+00 2.0533+00 -1.9533-04 -1.3923-03 -3.1723-04 
28 -2,.9753+00 2.3803+00 -1,7843-04 -1.5643-03 -2.7253-04 
27 -2,,6943+00 2.6943+00 -1.6383-04.-1.7193-03 -2.6033-04 
26 -2,,3803+00 2.9753+00 -1.4073-04 -1.8433-03 m.2.6453-04 
25 -2,0533+00 3.2093+00 -1.1543-04 -1.9593-03 -2.7783-04 
. .24 -1.7043+00 3.4083+00 -7.9953-05 -2.0533-03 -2.1503-04 
23 -1,2053+00 3.6143+00 -5.5303-05 -2.1553-03 -2.0793-04 
22 -6.2643-01 3.7583+00 -1.8713-05 -2.2983-03 -2.6053-04 
21 0.000E+00 3.8103+00 .-2.5843-06 -2.3893-03 6.7083-06 
20 6,2643-01 3.7583+00 1.5903-05 -2.2873-03 2.8893-04 
19 1.2053+00 3.6143+00 5.7253-05 -2.1223-03 2.5603-04 
18 1.7043+00 3.4083+00 8.1343-05 -2.0073-03 1.9933-04 
17 2.0533+00 3.2093+00 1.0323-04 -1.9173-03 2.5333-04 
16 2.3803+00 2.9753+00 1.2533-04 -1.7983-03 2.6013-04 
15' 2.6943+00 2.6943+00 1.4953-04 -1.6853-03 2.4473-04 
14 2.9753+00 2.3803+00 1.6213-04 -1.5403-03 2.45213-04 
13 3.2093+00 2.0533+00 1.7863-04 -1.3703-03 3.7803-04 
12 3.4083+00 1.7043+00 2.1323-04 -1.1623-03 3.1503-04 
11 3.6143+00 1.205E+00 2.1513-04 -9.0993-04 2.1883-04 
10 3.7583+00 6.2643-01 2.0963-04 -5.8093-04 7.4473-05 
9 3.8103+00 0.0003+00 2.0763-04 -2.0573-04 9.7703-07 
8 3.7583+00 -6.2643-01 2.0523-04 1.7313-04 -1.0013-04 
7 3.6143+00 -1.2053+00 2.1163-04 5.0393-04 -1.4103-04 
6 3.4083+00 -1.7043+00 2.1523-04 7.6093-04 -2.4943-04 
-5 3.2093+00 -2.0533+00 1.8953-04 9.5113-04 -2.7733-04 
4 2.9753+00 -2.3803+00 1.8083-04 1.1123-03 -2.5993-04 
3 2.6943+00 -2.6943+00 1.6453-04 1.2693-03 -2,7063-04 
2 2.380E+00 -2.9753+00 1,4203-04 1,4003-03 -2.7363-04 
. ' 4  1 2.0533+00 -3.2093+00 1.2313-04 1.5243-03 0.0003+00 1 
' .Node X-load Y-load Moment i j Pin Sh. force 
' 48  ,0.0003+00. 0.000E+00 0.000E+00 39 30 no 
47 O.OOOE+OO O.OOOE+OO 0'.000E+00 38 30 no 
4 6  ., 0.000E+00 YO.OOOE+OO O.OOOE+OO 37 30 no 
* 4 5  0;000E+00 0.000E+00 O.OOOE+OO 36 30 no 
:. ..:. " Y ? . . .  ," . , .y. . ~ ,.:, , . .  . 6 . , .  , .  
, . +. ' t" '_. :,. .;", , -*- . . 


















































































































































DI: BABEE0000-017 l%O2OO-OOOO3 REV Oa 
ATTACHMENT II 



























































































0 .0003+00  
O.OOOE+OO 
O.OOOE+OO 

































0 .0003+00  
O.OOOE+OO 
O.OOOE+OO 
35 30 no 
34 30 no 
33 30 no 
33 31 yes 
32 31 no 
32 32. no 
31 32 no 
31 33 no 
30 33 no 
30 34 no 
30 35 no 
30 36 no 
30 37 no 
30 38 no 
30 39 no 
31 39 no 
31 40 no 
32 40 no 
32 41 no 
33 41 no 
33 42 no 
34 42 no 
35 42 no 
36 42 no 
37 42 no 
38 42 no 
39 42 no 
39 41 no 
40 41 no 
40 40 no 
41 40 no 
41 39 no 
42 39 nO 
42 38 no 
42 37 no 
42 36 no 
42 35 no 
42 34 no 
42 33 no 
41 33 no 
41 32 no 
40 32 no 
40 31 no 
39 31 yes 
Structural element 
Elem ID Nod1 Nod2 
48 X 48 1 
47 1 47 48 
46 I. 46 47 
45 1.. 45 46 
44 1. 44 45 
43 1 43 44 
. 42 1. 42 43 
41 42 2” 40 41 
,)39 2 39 40 
38 2 38 39 
37 2 37 38 
36 2 36 37 
1,- 
data . . .  
Prop F - shear 
3 beam 1.6553+04 
.3 beam 5.3723+03 
3 beam 2.2903+03 
3 beam 2.7833+03 
3 beam -1.1643+03 
3 beam -8.9013+03 
3 beam -2.1743+03 
3 beam -1.358Ec04 
2 beam -1.1433+03 
2 beam 2.6243+03 
2 beam -4.5443+03 
2 beam 6.6603+03 





























DI: BABEE0000-0 1717-O2OO-OO003 REV Oa 
ATTACHMENT II 





. 31 2 




















7 %  
6 2  
5 2  
-J 4 2 
3 2  
2 2  
1 2  
Structural 
Prop 



































21 , 2.2 
20 - 21 
19 20 
1 8 . .  19 
17 ;: 18 
161 17 
15' 16 





























































































































































- - y - - - - - - - - -  - - - - - - - - - - - -  
3.048003-01 2.758003+10 
5.900003-03 1.64000E+ll 
Cable Bond Cable Bond 
St iff ness Strength 
0.00000E+00 0 .00000E+00 
0.00000E+00 0.00000E+00 
- - - - - - - - - - - -  - - - - - - - - - - - -  
Dynamic Plastic 
I Density Moment 
2.360003-03 0.00000E+00 Not Set 
4.578003-05 0.00000E+00 Not Set 
- - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
Yield Compressive Support 
Strength Yield Stiffness 
0.00000E+00 0 .00000E+00 0.00000E+OO 
0.00000E+00 0.00000E+00 0.00000E+00 
- - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
>set log off 
* logrfile recording stopped 5-Aug-95 8:42 
t. 
ATTACHMENT IX 
Page: II- I 0 of II- 62 Title: ESF Ground Support - Structural stel Analysis 
1 
I '  _. .- ._.--- - 
STATION: TCW 0 7tOO 
LOADING: STATIC: DL+UTIL 
* FLAC log-file opened 2-Aug-95 1 5 ~ 4 4  
From F i l e  : m07k250w.sav 
>pr stru 
STEEL SET: W8X31 Q 4'-0'' 0 . C .  
'Structural node data ... 
Node X Y X-disp Y-disp Ang-disp Xfix 
48 1.7043+00 -3.4083+00 1.0273-04 8.3653-04 -1.5373-04 
47 1.2053+00 -3.6143+00 6.5103-05 9.0843-04 -1.4623-04 
46 6.2643-01 -3.7583+00 3.1183-05 9.8483-04 -1.2343-04 
45 0.0003+00 -3.8103+00 2.5773-07 1.0423-03 -3.7983-05 
44 -6.2643-01 -3.7583+00 -2.7233-05 1.0273-03 7.9453-05 
43 -1.2053+00 -3.6143+00 -6.0433-05 9.6483-04 1.4223-04 
42 -1,7043+00 -3.4083+00 -1.0153-04 8.8433-04 1.8683-04 
41 -2.0533+0,0 -3.2093+00 -1.4243-04 8.1583-04 0.0003+00 
40 -2.3803+09 -2.9753+00 -1.7573-04 7.4313-04 1.8433-04 
39 -2.6943+00 -2.6943+00 -2.1063-04 6.7273-04 1.9013-04 
38 -2.9753+00 -2.3803+00 -2.4533-04 5.887E-04 1.8083-04 
37 -3.209E+OQ -2.0533+00 -2.7413-04 5.1323-04 1.6853-04 
36 -3.4083+00 -1.7043+00 -2.9893-04 4.1963-04 1.5753-04 
35 -3.6143+00 -1.2053+00 -3.2463-04 3.0533-04 1.0193-04 
34 -3.7583+00.-6.264E-01 -3.4293-04 1.7753-04 5.7916-05 
33 -3.8103+00 0.0003+00 -3.4953-04 3-8933-05 1.1123-06 
32 -3.7583+00 6.2643-01 -3.4513-04 -9.8783-05 -5.3623-05 
31 -3.6143+00 1.205E+00 -3.2933-04 -2.2453-04 -9.6083-05 
30 -3.4083+00 1.7043+00 -3.0553-04 -3.3473-04 -1.4923-04 
29 -3.2093+00 2.0533+00 -2.8093-04 -4.2513-04 -1.6863-04 
28 -2.9753+00 2.3803+00 -2.5513-04 -5.0133-04 -1.6633-04 
27 -2.6943+00 2.6943+00 -2.2843-04 -5,7883-04 -1.73.53-04 
26 -2.3803+00 2.9753+00 -1.9733-04 -6.4903-04 -1.7803-04 
25 -2.0533+00 3.2093+00 -1.7003-04 -7.2023-04 -1.8643-04 
. 24 -1.704E+00 3.4083+00 -1.3703-04 -7.8433-04 -1.6333-04 
23 -1.2053+00 3.6143+00 -9.9933-05 -8.5473-04 -1.4773-04 
22 -6.2643-01 3.7583+00 -5.4103-05 -9.3043-04 -1.0233-04 
21 0.0003+00 3.8103+00 -2.1573-06 -9.5113-04 1.1883-05 
20 6.2643-01 3.7583+00 4.9473-05 -9.2333-04 9.7673-05 
19 1.205E+00 3.6143+00 9.3713-05 -8.5623-04 1.2943-04 
18 1.7043+00 3.4083+00 1.2973-04 -7.9183-04 3.5253-04 
17 2.0533+00 3.2093+00 1.6433-04 -7.3283-04 1.8613-04 
16 2.3803+00 2.9753+00 1.9243-04 -6.6093-04 3.8263-04 
15 2.6943+00 2.6943+00 2.2323-04 -5.8933-04 1.7673-04 
14 2.9753+00 2.3803+00 2.5013-04 -5.1093-04 1.5233-04 
13 3.2093+00 2.0533+00 2.7723-04 -4.3503-04 2.2813-04 
12 3.4083+00 1.7043+00 3.0543-04 -3.4593-04 1.900E-04 
11 3.6143+00 1.205E+00 3.3233-04 -2.3713-04 1.8493-04 
10 3.7583+00 6.2643-01 3.5223-04 -1.0863-04 3.3763-05 
9 3.810E+00 0.000E+00 3.5433-04 2.9223-05 1.5263-06 
8 3.7583+00 -6.2643-01 3.4693-04 1.6613-04 -6.3083-05 
7 3.6143+00 -1.2053+00 3.2433-04 2.9353-04 -1.0633-04 
6 3.4083+00 -1.7043+00 2.9903-04 4.0553-04 -1.4883-04 
5 3.2093+00 -2.0533+00 2.7393-04 4.9353-04 -1.7333-04 
4 2.9753+00 -2.3803+00 2.4223-04 5.6853-04 -1.7453-04 
3 2.6943+00 -2.6943+00 2.1183-04 6.4873-04 -1.8953-04 
2 2*3803+00 -2.9753+00 3.7163-04 7.2283-04 -3.8893-04 
11 2-0533+00 -3.2093+00 1.3523-04 7.8403-04 0.0003+00 
'gode X-load Y-load Moment i j Pin Sh. force 
4.8 0.0003+00 O.OOOE+oO 0.0003+00 39 30 no 
47 O.OOOE+OO O.OOOE+oO 0.000€+00 38 30 no 
4 6  ,0.000E+00 O.OOOE+oO 0.000E+00 37 30 no 
































































































































































































DI: BABEEOOOO-O1717-O2OO-O0003 REV 0% 
ATTACHMENT% 





















0 e 000E+00 



























































































































































Structural element data . .  
Elem ID Nod1 Nod2 Prop 
48 1 48 1 3 
47 1 47 48 3 
46 1 46 47 3 
45 1 45 46 3 
44 1 44 45 3 
.43 1 43 44 3 
42 1 42 43 3 
3 
40 41 2 
2 
38 2 38 39 2 
37 2 37 38 2 
36 2 36 37 2 







































































































DI: BABEE0000-017 17-O2OO-OOOO3 REV Cj& 
ATTACHMENT II 
Page: II- I2 of II- 62 Title: ESF Ground Support - Structural Steel Analysis 





' 31 2 





















9 2  
8 2 
7 2  
6 2  
- 4 2  ) 5  
3 2  
2 2  
1 2  
Structural 
Prop 
















1 8 .  19 
17 '.;. 18 
16 i"  17 
20 1 21 
15. 16 




































































































































































































Nun-. Area E I Density Moment 
3 3.048003-01 2.758003+10 2.360003-03 0.00000E+00 Not Set 
2 5.900003-03 1.64000E+ll 4.578003-05 0.00000E+00 Not Set 
- - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - _ - - - _ - - -  
Prop. Cable Bond Cable Bond Yield Compressive Support 
Num. Stiffness Strength Strength Yield Stiffness - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
3 0.00000E+00 0 .00000E+00 0 .00000E+00 0 .00000E+00  0.00000E+00 
2 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 
>set log off 
* log-file recording stopped 2-Aug-95 15:44 
DI: BABEEOOO-0 17 l%O2OO-OOOO3 REV Oa 
ATTACHMENT II 
Page: II-.13 of 1I-.62, Title: ESF Ground Support - Structural Steel Analysis 
_. _.. .. ..-.. 
* FLAC log-file opened 14-AU3-95 i4:08 
From File : flac.irii  
> p r  stnr 
m34k250x.sav 
The following state has been restored: 
date t i m e  step 
10-Aug-95 13:42 5218 
Title : 
>pr stru 
-. .-': " i 8 TAT ION : 
LOADING: 
TSW2 @ 34+00 
STATIC: DL+UTIL 
BTEEL SET: 1 8 x 3 1  0 2 ' -0"  O.C. 
% .  . .  - .  e .  
.grid version 
70 X 70 3.22 
s t ruc tura l  node data ... 
Node x 4  Y X-disp Y-disp Ang-disp 
48 1.7043+0:0 -3.4083+00 2.1963-04 1.7843-03 -4.6403-04 
47 1.2053+00 -3.6143+00 1.2873-04 1.9983-03 -3.8703-04 
46 6.2643-01 -3.7583+00 4.9003-05 2.1863-03 -2.9413-04 
45 '0.000E+00 -3.8103+00 -7.2043-06 2.283E-03 -2.1913-05 
44 -6.264E-01 -3.7583+00 -6.0033-05 2.2003-03 2.7993-04 
43 -f.205E+d0 -3.6143+00 -1.4163-04 2.0193-03 4.0393-04 
42 -1.704E+00 -3.4083+00 -2.3353-04 1.7973-03 4.5473-04 
41 -2.0533+00 -3.2093+00 -3.2153-04 1.6323-03 0.0003+00 
40 -2.3803+00 -2.9753+00 -3.9303-04 1.4413-03 4.8603-04 
39 -2.6943+00 -2'.694E+00 -4.7553-04 1.2373-03 4.947E-04 
38 -2.9753+00 -2.3803+00 -5.5723-04 1.022B-03 4.637E-04 
37 -3.2093+00 -2.0533+00 -6.3223-04 8.1993-04 4.6083-04 
-'36 -3.4083+00 -1.7043+00 -7.1193-04 5.8383-04 4'.2123-04 
35 -3.6143+00 -1.2053+00 -7.8593-04 2.9823-04 2.7363-04 
34 -3,758E+00 -6.2643-01 -8.4093-04 -4.4603-05 1.6723-04 
33 -3.8103+00 0.0003+00 -8.6583-04 -4.1733'-04 1.3363-05 
-32 -3.7583+00 6.2643-01 -8.5673-04 -7.9393-04 -1.4433-04 
31 -3.6143+00 1.2053+00 -8.1453-04 -1.1433-03 -2.6603-04 
30 -3.4083+00 1.7043+00 -7.4863-04 -1-4443-03 -4.1383-04 
29 -3.209EtQO 2.0533+00 -6.7783-04 -1.6833-03 -4.4643-04 
28 -2.9753+00 2.3803+00 -6.0843-04 -1.8923-03 -4.7603-04 
27 -2.6943+00 2.6943+00 -5,3123-04 -2.1273-03 -5.1943-04 
26 -2.3803+00 2.9753+00 -4.5003-04 -2.3383-03 -4.9883-04 
25 -2.0533+00 3.2093+00 -3.801E-04 -2.5422-03 -4.958s-04 
24 -1.7043+00 3.4083+00 -3.0683-04 -2.7203-03 -4.6993-04 
23 -1.2053+00 3.6143+00 -2.3723-04 -2.9513-03 -4.822B-04 
22 -6.2643-01 3.7583+00 -1.1343-04 -3.3963-03 -3.6913-04 
21 0.0003+00 3.8103+00 -1.0263-06 -3.3213-03 -1.1733-05 
20 6.2643-01 3.758Et00 1.1113-04 -3.2073-03 3.7023-04 
19 1.2053+00 3.6143+00 2.1263-04 -2.9583-03 4.8143-04 
18 1.7043+00 3.4083+00 2.9833-04 -2.7263-03 4.5603-04 
17 2.0533+00 3.2093+00 3.7183-04 -2.5493-03 4.9353-04 
16 2.3803+00 2.9753+00 4.4273-04 -2.3543-03 5.0603-04 
15 2.6943+00 2.6943+00 5.2313-04 -2.1393-03 5.1563-04 
14 2.9753+00 2.3803+00 5.9713-04 -1.905E-03 4.6223-04 
13 . 3.209E+00 2.053E+00 6.6703-04 -1.6963-03 4.9323-04 
12 3.4083+00 1.7043+00 7.4433-04 -1.4233-03 4.4882-04 
11 3.6143+00 1.2053+00 8.1543-04 -1.1503-03 3.0523-04 
10 3.7583+00 6.2643-01 8.5463-04 -8.0773-04 1.2483-04 
!> 9 3 ~10E+00 0.000E+00 8.6323-04 -4.3953-04 -6.5363-06 
8 3*7583+00 -6.2643-03 8.4133-04 -7.3853-05 -1.6393-04 
7.',,3*614E+00 -1.205Et00 7.8823-04 2.6693-04 -2.6903-04 
4'6- 3*408E+00 -1.704E+00 7.1773-04 5.4973-04 -4.1033-04 
' -:5,,3*209E+00 -2.053E+00 6.3573-04 7.8493-04 -4.7363-04 















































































































































DI: BABEEOOOO-O1717-O2OO-O0003 REV oa . 
ATTACHMENT 
Page: U-14 of I I -L~ Title: ESF Ground Support - Structural Steel Analysis 
". 
3 2.6943+00 -2.6943+00 4.7743-04' 1.207E-03 -4.9523-04 no no no . 
2 2.3803+00 -2.9753+00 3.8963-04 1.4113-03 -5.0623-04 no no no 
1 2.0533+00 -3.2093+00 3.1303-04 1.6143-03 0.000E+00 no no no 
Node X-load Y-load Moment i j Pin Sh. force Angle Bond 
48 0.000E+00 O.OOOE+OO 0.000E+00 39 30 no 
47 0.000E+00 0.000E+00 0.000E+00 38 30 .no 
46 0.000E+00 0.0003+00 O.OOOE+OO 37 30 no 
45 0.000E+00 0.000E+00 0.000E+00 36 30 no 
44 0.000E+00 0.000E+00 0.0003+00 35 30 no 
43 0.000E+00 0.0003+00 0.000E+00 34 30 no 
42 0.000E+00 0.000E+00 0.0003+00 33 30 no 
41 O.OOOE+OO -9.0993+01 0.0003+00 33 31 yes 
40 0.000E+00 -1.3813+03 0.000E+00 32 31 no 
39 0.000E+00 -2.9933+03 O.OOOE+OO 32 32 no 
38 0.000E+00 -2.9883+03 O.OOOE+OO 31 32 no 
37 0.000E+0~ -1.8193+02 0.000E+00 31 33 no 
36 0,00OE+O?J -2.1313+02 0.000E+00 30 33 no 
35 0.000E+00 -2.5713+02 0.000E+00 30 34 no 
34 0.000E+OQ -2.7713+02 0.000E+00 30 35 no 
33 0.000E+QtT -2.8453+02 0.0003+00 30 36 no 
32 O.Of)OE+OO -2.7713+02 0.000E+00 30 37 no 
31 O.OOOE+OO. -2.571E+02 0.000E+00 30 38 no 
30 0.000E+00 -2.1313+02 0.000E+00 30 39 no 
29 o.OOOE+OO -1.8193+02 0.000E+00 31 39 no 
28 0.0003+00 -1.8633+02 0.0003+00 31 40 no 
26 o.OOOE+OO -1.8633+02 0.000E+00 32 41 no 
25 o.OOOE+OO -5.4133+03 0.000E+00 33 41 no 
24 O.OOOE+OO -2.1313+02 .0.000E+00 33 42 no 
23 O.OOOE+OO -2.5733+02 O.OOOE+OO 34 42 no 
22 0.0003+00 -2.7713+02 0.000E+00 35 42 no 
21 0.000E+00 -1.0523+04 0.000E+00 36 42 no 
20 0.0003+00 -2.7713+02 0.000E+00 37 42 no 
19 O.OOOE+OO -2.5713+02 0.000E+00 38 42 no 
18 0.000E+00 -2.1313+02 0.000E+00 39 42 no 
17 0.000E+00 -5.4133+03 0.000E+00 39 41 no 
15 0.000E+00 -1.9073+02 0.000E+00 40'40 no 
1 4 .  0.000E+00 -1.8633+02 0.0003+00 41 40 no 
13 0.000E+00 -1.5183+04 9.0853+03 41 39 no 
12 0.000E+00 -1.521E+O4 9.085E+O3 42 39 no 
11 0.000E+00 -1.5253+04 9.08fE+03 42 38 no 
10 0.0003+00 -2.7713+02 0.0003+00 42 37 no 
9 0.0003+00 -2.8453+02 0.0003+00 42 36 no 
8 0.0003+00 -2.7713+02 O.OOOE+OO 42 35 no 
7 0.000E+00 -2.5733+02 O.OOOE+OO 42 34 no 
6 0.0003+00 -2.1313+02 O.OOOE+OO 42 33 no 
5 0.0003+00 -1.8193+02 0.000E+00 41 33 no 
4 0.000E+00 -1.8633+02 0.0003+00 41 32 no 
3 O.OOOE+OO -1.907E+02 0.0003+00 40 32 no 
2 0.000E+00 -1.8633+02 0.000E+00 40 31 no 
1 0.000E+00 -9.0993+01 O.OOOE+OO 39 31 yes 
27 0.000E+00 -1.9073+02 0.000E+00 32 40 no 
16 O.QOOE+OO -1.863E+02 0.000E+00 40 41 no 
Sgructural element' data . . . 
" Clem ID Nodi Nod2 Prop F-shear F-axial Mom- 1 Mom- 2 
48 1 3 beam 3.2823+04 * 1.111E+OS 1.3193+04 6.5663-04 
-1 b;-48 .+ 47 1 47 48 3 beam -1.4503+04 -7.5353+04 5.3603+03 -1.3193+04 
'\'- 46 1 46 47 3 beam 1.6043+04 -3.9143+05 3.492E+04 -5,359E+03 : 
{:$i<,45 1 . 45 46 3 ' beam 4.2243+04 -6.5143+05 4.1473+04 -1.4923+04 
3 beam -3.251E+04 -6.6023+05 2.1043+04 -4.1473+04 
, .  
4.;; 44 , , 1' 44 4s 
. :', ,;;;,,. , ' . I  '(. ., ;: 
I. . . .I :. . .. 1 . .; ... . 





DI: BABEE0000-01717-0200-00003 REV Oa 
ATTACHMENT II 








' 36 2 
35 2 
' 34 2 









. 23 2 
22 , 2  
21 2 











9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  















































































































































































-- ----.. .-__ 
-3.9613+05 6.053E+03 -2.104E+04 . 
-5.9453+04 6.183E+O3 -6.052B+03 
1.0823+05 8.2913-04 -6.1833+03 
2.6473+05 -8.314E+02'-1.172E-04 
3.2203+05 1.4483+03 8.3123+02 
5..0613+05 -3.6533+03 -1.4483+03 
5.8643+05 3.4303+03 3.653E+03 
7.8383+05 -6.3883+03 -3.4303+03 
8.5583+05 -1.8133+03 6.3883+03 
1.0373+06 -3.545E+03. 1.8133+03 
1.1633+06 -3.7233+03 3.8053+03 
1.0623+06 -2.4053+03 3.7243+03 
9.2083+05 -5.8143+03 2.4043+03 
6.1633+05 -5.5963+03 -3.3833+03 
3.806E+05 -1.0333+03 -2.5033+03 
1.1723+05 6.7353+02 -1.2583+03 
2.3733+04 -1.3563+03 -6.7363+02 
-1.2833+05 7.0523+03 1.3563+03 
-3.1433+05 1.002E+04 -7.0523+03 
-3.1883+05 8.2243+03 -1.002E+04 
-1.150E+05 -2.6213+03 -8.2243+03 
1.0243+05 1.5913+03 -1.2093+03 
2.8323+05 -6.6093+02 -1.5933+03 
5.7533+05 -5.3503+03 -1.3483+03. 
8.4483+05 -3.6893+03 1.6233+03 
1.0483+06 -2.7943+03 6.2923+03 
1.3353+06 -3.4803+03 2.7953+03 
1.1243+06 -4.0403+03 3.4793+03 
1.0353+06 -1.2493+03 4.0403+03 
8.4963+05 -6.6073+03 1.2503+03 
5.8983+05 -1.8063+03 '-1.8793+03 
4.9463+05* 2.0123+02 1.8073+03 
3.2583+05 -9.8383+02 -2.0083+02 
2.5393+05 4.4513-05 9.8423+02 
i.i45~+06 -3.eo5~+03 3.5443+03 
8.3803+05 3.3833+03 5.8153+03 
S.7193+05 2'.5033+03 5.5953+03 
2.874E+05 1.2583+03 1.0323+03 
3.5793+04 1.2083+03 2.6213+03 
3.8993+05 1.3493+03 6.6403+02 
6.2813+05 7.4623+03 5.1493+03 
8.978E+05 2.7943+03 1.0773+04 
7.8633+05 1.8803+03 6.6073+03 
Structural Properties ... 
Prop 
Num . Area E ---- - - - - - - - - - - - -  - - - - - - - - - - - -  
3 3.048003-01 2.758003+10 
2 5.900003-03 3.278703+11 
Prop. Cable Bond Cable Bond 
Num. Stiffness Strength 
3 0.00000E+00 0.00000E+00 
'2 0.00000E+00 0.00000E+00 
- - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
. .- 
I, - .' 
















- - - - - - - - - - - -  
------------ 
* * 5 $ l O g  Off 
' lopfile recording stopped 14-Aug-95 14:09 
i ,$A!-' 
P: 








Moment , - - - - - - - - - - - -  
- - - - - - - - - - - -  
I DI: BABEE0000-01717-0200-00003 REV 0~ ATTACHMENT n 
Page: n-16 of n- 62 Title: ESF Ground Support - Structural Steel Analysis 
... - 
STATION: PTN 0 10+00 
LOADING: BEIBMIC + DL+UTIL 
F ~ C  log-file opened 9-Aug-95 14:17 
From F i l e  : plOk2dy.sav 
>Dr s t n  STEEL BET: wax31 e 2*-0*9 O.C. 
Structural node data ... 
. Node X Y 
48 1.704E+00 -3.4083+00 
47 1.205E+00 -3.6143+00 
46 6.2643-01 -3.7583+00 
45 0.0003+00 -3.8103+00 
44 -6.2643-01 -3.7583+00 
43 -1 2053+00 -3.6143+00 
42 -1.704E+00 -3.4083+00 
41 -2.0533+00 -3.2093+00 
40 -2.3803+00 -2.9753+00 
39 -2.6943+00 -2.6943+00 
38 -2.9753+00 -2.3803+00 
37 -3.2093+00; -2.0533+00 
36 -3.4083+00' -1.7043+00 
35 -3.6143+@0 -1.2053+00 
34 -3.7583+00. -6.2643-01 
33 -3.8103+00 0.0003+00 
32 -3.7583+00 6.2643-01 
31 -3.6143+00 1.2053+00 
30 -3.4083+00 1.7043+00 
29 -3.2093+00 2.0533+00 
28 -2.9753+00 2.3803+00 
27 -2.6943+00 2.6943+00 
26 -2.3803+00 2.9753+00 
25 -2.0533+00 3.2093+00 
24 -1.7043+00 3.4083+00 
23 -1.2053+00 3.6143+00 
22 -6.2643-01 3.7583+00 
20 6.2643-01 3.7583+00 
21 0.0003+00 3.8103+00 
19 1.2053+00 3.6143+00 
18 1.7043+00 3.4083+00 
17 2.0533+00 3.2093+00 
16 2.3803+00 2.9753+00 
15 2.6943+00 2.6943+00 
14 2.9753+00 2.3803+00 
13 3.2093+00 2.0533+00 
12 3.4083+00 1.7043+00 
11 3.6143+00 1.205E+00 
9 3.8103+00 0.0003+00 
10 3.758E+00 6.2643-01 
8 3.'758E+00 -6.2643-03 
7 3.6143+00 -1.2053+00 
6 3.4083+00 -1.704E+00 
5 3.2093+00 -2.0533+00 
4 2.9753+00 -2.3803+00 
3 2.6943+00 -2.6943+00 
2 2.380E+00 -2.9753+00 
1 2.0533+00 -3.2093+00 
Node X-load Y - load 
4 8  0.0003+00 0.0003+00 
47 0.000E+00 0.0003+00 
46 O.QOOE+OO 0.0003+00 
45 0*000E+00 O.OOOE+OO 
X-disp Y-disp Ang-disp 
2.0403-03 -1.8273-03 -5.3813-04 
1.9693-03 -1.5693-03 -4.2803-04 
1.9423-03 -1.3663-03 -2.4803-04 
1.9533-03 -1.2963-03 2.2723-05 
1.9613-03 -1.4013-03 3.1263-04 
1.9273-03 -1.6563-03 5.1993-04 
1.841E-03 -1.9543-03' 6.3433-04 
1.7403-03 -2.1983-03. 0.0003+00 
1.6473-03 -2.6223-03 .1.0393-03 
1.4873-03 -3.0953-03 1.1123-03 
3.3063-03 -3.5803-03 1.0543-03 
1.1253-03 -4.0203-03 9,. 3083-04 
9.7643-04 -4.4203-03 6.577E-04 
8.8423-04 -4.8443-03 3.2873-04 
8.3753-04 -5.285E-03 1.6693-04 
8.3603-04 -5.7483-03 -3.1523-05 
8.8113-04 -6.2083-03 -2.402E-04 
9.8413-04 -6.6523-03 -4.4953-04 
1.1573-03 -7.0953-03 -8.3633-04 
1,3783-03 -7.5273-03 -1.1383-03 
1,6343-03 -7.997E-03 -1.2443-03 
1.8663-03 -8.5173-03 -1.1993-03 
2,0433-03 -8.980E-03 -9.6073-04 
2.1183-03 -9.3233-03 -6.802E-04 
2.1493-03 -9.5773-03 -5.0593-04 
2.1473-03 -9.8293-03 -3.6383-04 
2.1323-03 -1.001E-02 -1.9193-04 
2.1033-03 -1.0053-02 6.5583-05 
2.0713-03 -9.9303-03 3.0313-04 
2 .,054E-03 -9.6843-03 4.8083-04 
2.0583-03 -9.3563-03 6.4323-04 
2.0983-03 -9.0523-03 7.9863-04 
2.1823-03 -8.6673-03 1.0143-03 
2.3423-03 -8.186E-03 1.1613-03 
2.5463-03 -7.6753-03 1.1643-03 
2.7713-03 -7.2053-03 l.lllE-03 
2.9663-03 -6.7733-03 7.9323-04 
3.303E-03 -6.3353-03 4.2883-04 
3.1713-03 -5.8913-03 1.7473-04 
3.3793-03 -5.4373-03 -3.3273-05 
3.1333-03 -4.9833-03 -2.2733-04 
3.0503-03 -4.5493-03 -3.9443-04 
2.9143-03 -4.1263-03 -7.3243-04 
2.7343-03 -3.72l.E-03 -9.9933-04 
2.5273-03 -3.2683-03 -1.0733-03 
2.3453-03 -2.8273-03 -1.017E-03 
2.2073-03 -2.406E-03 -9.0313-04 
2.1273-03 -2.0413-03 0.0003+00 
Moment i j Pin Sh. force 
0.0003+00 39 30 no 
O.OOOE+OO 38 30 no 
0.000E+00 37 30 no 



















































































































































+:2 . C . 5  
44  
4 3  
42 
4 1  
- . 4 0  
*) :3 9 
38  
3 7  
36 








2 7  
26 




2 1  
20 
1 9  
15 
13 
1 2  
11 











DI: BABEE0000-01717-O2OO-OOOO3 REV oa 
ATTACHMENT II 




0.0003+00 - 9 . 0 9 9 3 + 0 1  
0.000E+00 - 1 . 3 8 l E + 0 3  
0.0003+00 - 2 . 9 9 3 3 + 0 3  
0.000E+00 - 2 . 9 8 8 3 + 0 3  
0.0003+00 - 1 . 8 1 9 3 + 0 2  
0.000E+00 -2 .1313+02  
0.0003+00 - 2 . 5 7 1 3 + 0 2  
0.000E+00 -2 .7713+02  
O.OOOE+OO - 2 . 8 4 5 3 + 0 2  
0.000E+00 -2 .771E+02  
O.OOOE+OO - 2 . 5 7 1 3 + 0 2  
0.0003+00 -2 .131E+02  
0.000E+00 - 1 . 8 1 9 3 + 0 2  
0.000E+07) - 1 . 8 6 3 3 + 0 2  
0.0003+00 - 1 . 9 0 7 3 + 0 2  
O.OOOE+O? -1 .8633+02 
O.OOOE+OO - 5 . 4 1 3 3 + 0 3  
O.OOOE+QO - 2 . 1 3 1 3 + 0 2  
0~000E+00. - 2 . 5 7 1 3 + 0 2  
O.OOOE+OO - 2 . 7 7 1 3 + 0 2  
0,00OE+00 - 1 . 0 5 2 3 + 0 4  
0.0003+00 - 2 . 7 7 1 3 + 0 2  
O.OOOE+OO -2 .5713+02  
0.0003+00 - 2 . 1 3 1 3 + 0 2  
O . , O O O E + O O  -5 .4133+03  
0.0003+00 -1 .8633+02  
0.000E+00 - 1 . 9 0 7 3 + 0 2  
O.OOOE+OO - 1 . 8 6 3 3 + 0 2  
O.OOOE+OO - 1 . 5 1 8 3 + 0 4  
0 .000E+00 -1 .5213+04  
0.000E+00 - 1 . 5 2 5 3 + 0 4  
0 .000E+00 - 2 . 7 7 1 3 + 0 2  
0.0003+00 - 2 . 8 4 5 3 + 0 2  
0.000E+00 - 2 . 7 7 1 3 + 0 2  
0.0003+00 - 2 . 5 7 1 3 + 0 2  
0.000E+00 - 2 . 1 3 1 3 + 0 2  
0.000E+00 -1 .8193+02  
0 .000E+00 -1 .8633+02  
O.OOOE+OO -1 .907E+02 
0.0003+00 - 1 . 8 6 3 3 + 0 2  
0.0003+00 - 9 . 0 9 9 3 + 0 1  
Structural element 
Elem ID Nod1 Nod2 
48 1 4 8  1 
47  1 4 7  4 8  
4 6  1 4 6  4 7  
- 4 5  1 4 5  46  
44 1 44  4 5  
43  1 4 3  44  
42 1 42  4 3  
i ’ , )41 1 4 1  42  
4 1  
39  2 3 9  4 0  
38  2 38 39 
37 2 3 7  38 





















0 .000E+00  
0.0003+00 
O . O O O E + O O  
O.OOOE+OO 























9 .085E+03  
9 . 0 8 5 3 + 0 3  











35 3 0  no 
34  3 0  no 
3 3  3 0  no 
33  31 yes 
32  3 1  no 
32 3 2  no 
3 1  32  no 
3 1  3 3  no 
3 0  3 3  no 
3 0  34 no 
30  3 5  no 
30  3 6  no 
3 0  3 7  no 
30 3 8  no 
30  3 9  no 
3 1  3 9  no 
31 4 0  no 
3 2  4 0  no 
3 2  4 1  no 
3 3  4 1  no 
3 3  42  no 
34 42  no 
35 42  no 
3 6  42  no 
3 7  42  no 
3 8  4 2  no 
3 9  4 2  no 
3 9  4 1  no 
4 0  4 1  no 
4 0  4 0  no 
4 1  4 0  no 
4 1  3 9  no 
4 2  3 9  no 
42  3 8  no 
42  3 7  no 
42  3 6  no 
42  35 no 
42  3 4  no 
42  33 no 
4 1  3 3  no 
4 1  3 2  no 
40  3 2  no 
40  3 1  no 
3 9  3 1  yes 
. .  
F- shear 
beam 2 .9463+04  
beam 5 . 7 5 7 3 + 0 3  
beam 1 . 6 5 4 3 + 0 4  
beam 1 . 0 6 0 3 + 0 4  
beam - 5 . 6 8 5 3 + 0 3  
beam - 2 . 0 5 8 3 + 0 4  
beam - 1 . 0 3 0 3 + 0 4  
beam -2 .7373+04  
beam 1 . 3 5 0 3 + 0 4  
beam -1 .3713+04  
beam - 9 . 1 4 7 3 + 0 3  
beam - 3 . 4 4 9 3 + 0 3  
beam - 2 . 4 1 2 3 + 0 4  
F - axial Mom- 1 
5 . 6 9 3 3 + 0 5  1 . 1 8 4 3 + 0 4  
5 .10 6 E + 0 5 lT4-8-0334 
3 . 3 0 8 3 + 0 5  2 . 4 5 8 3 + 0 4  
2 .1773+05  3 . 1 3 6 3 + 0 4  
2 .3123+05  2 .8243+04  
3 .7713+05  1 .6513+04  
5 .811E+0~5  1 .100E+04 
6 . 5 9 7 3 + 0 5  -2 .8123-04  
8 . 2 8 8 3 + 0 5  5 .425E+03 
9 . 0 8 4 3 + 0 5  -2 .8303+02  
1 . 1 1 7 3 + 0 6  -3 .9743+03  
1 .2073+06  -5 .301E+03 
1 . 3 2 4 3 + 0 6  -1 .5053+04  
Mom- 2 
-3 .379E-04 
-1 .1693+04  
-1 .4723+04  
-2 .4703+04  
-3 .1823+04 
-2 .8783+04  
-1 .6573+04 
-1 .1003+04  
2 . 2 9 7 3 - 0 5  
-5 .4943+03  
1 .1923+02  
3 .9153+03  
5 .3573+03  
i 
 ATTACHMENT^ I 




























. 9  2 
- 7 2  
6 2  
-) 8 2 
5 2  '-i 4 2 
3 2  
2 2  
1 2  
Structural 
Prop 
35 36 2 
34 35 2 
33 34 2 
32 33 2 
31 32 . 2  
30 31 2 
29 30 2 
28 29 2 
27 28 2 
26 27 2 
25 26 2 
24 25 2 
23 24 2 
22 23 
21 22 
20 ' 21 
19 - 20 
18 19 
17 '.; 18 
16 . 17 
15' 16 




































Properties . . .  




















































0 .. 00000E+00 
0 . 0 0 0 0 0 E + 0 0  
- - - - - - - - - - - -  














































































>set log off 
* log-fils recording stopped 9-Aug-95 14:17 
Dynamic 















ATTACHMENT D I 
Title: ESF Ground Support - Structural Steel Analysis Page: E- 9 of II- CZ 
0 0  
0 0  
-3 





DI: BABEEOOOO-01717-0200-00003 REV M 
ATTACHMENT II. 
Page: 7I-20 of II- G? Title: ESF Ground Support - Structural Steel Analysis 
8 
d 
DI: BABEE0000-01717-0200-00003 REV Oi , 
ATTACHMENT IL 




0 0  
'1'1 





DI: BABEE0000-01717-O2OO-O~3 REV Oa 
ATTACHMENT II -
Title: ESF Ground Support - Structural Steel Analysis Page: D-ZZof II- 62 
. e . .  _ _  -. . .. 
* F ~ C  l o g - f i l e  opened 9-Aug-95 14:12 8TATION: TCW 0 7+oo 
- .~~ 
48 1.7043+00 -3.408E+00 1.630E-05 -6.8193-05 -2.0863-04 
47 1.2053+00 -3.6343+00 
46 6.2643-03 -3.7583+00 
45 0.0003+00 -3.8103+00 
44 -6.2643-03 -3.7583+00 
43 -1.2053+00 -3.6143+00 
42 -1.704E+00 -3.408E+00 
41 -2.0533+00 -3.2093+00 
40 -2.3803+00 -2.9753+00 
39 -2.6943+00 -2.6943+00 
38 -2.9753+00 -2.3803+00 
37 -3.2093+00 -2.0533+00 
36 -3.4083+00 -1.7043+00 
35 -3.6143+00 -1.2053+00 
34 -3.7583+00. -6.2643-01 
33 -3.8103+00 0.0003+00 
32 -3.7583+00 6.2643-03 
31 -3,6143+00 1.205E+00 
30 -3.4083+00 1.7043+00 
29 -3.2093+00 2.0533+00 ;32 8 -2.9753+00 2.3803+00 
27 -2.6943+00 2.6943+00 
26 -2.380E+00 2.975Ec00 
25 -2.053E+00 3.2093+00 
24 -1.704E+00 3.4083+00 
23 -1.2053+00 3.6143+00 
22 -6.2643-01 3.7583+00 
20 6.2643-01 3.7583+00 
21 0.0003+00 3.8103+00 
19 1.2053+00 3.6143+00 
18 1.7043+00 3.408E+00 
17 2.0533+00 3.2093+00 
16 2.3803+00 2.9753+00 
15 2.6943+00 2.6943+00 
14 2.9753+00 2.3803+00 
13 3.2093+00 2.0533+00 
12 3.408E+00 1.7043+00 
11 3.6143+00 1.205E+00 
9 3.810E+00 O.OOOE+OO 
10 3.7583+00 6.2643-01 
8 3.7583+00 -6.2643-01 
7 3.6143+00 -1.2053+00 
6 3.4083+00 -1.704E+00 
5 3.2093+00 -2.0533+00 
4 2.9753+00 -2.3803+00 
3 2.6943+00 -2.6943+00 
2 2.3803+00 -2.9753+00 
' 1 2-0533+00 -3.2093+00 
,+de X-load Y-load 
'448 0.000E+00 0.0003+00 
4 7  0.0003+00 0.000E+00 
4 6  0*000E+00 O.OOOE+OO 
4 5  0*00OE+00 0.0003+00 
. "; * .>, -, ._. t: 
-:a 1 4. 
*+&U'. &7:& ?:'.:%- * , 
1.590E-03 -6.723E-03 -1.793E-04 
1.5583-03 -6.6393-03 -1.0023-04 
1.5353-03 -6.615E-03 2.0863-05 
1.5093-03 -6.6653-03 1.3603-04 
1.4753-03 -6.7673-03 2.1033-04 
1.4303-03 -6.8813-03 2.4353-04 
1.3843-03 -6.9693-03 0.000E+00 
1.3563-03 -7.0613-03 2.5823-04 
1.3223-03 -7.1953-03 2.7093-04 
1.2883-03 -7.332E-03 2.595E-04 
1.257B-03 -7.45'53-03 2.4223-04 
1.226E-03 -7.5993-03 2.2403-04 
1.1973-03 -7.7833-03 1.5253-04 
1.1733-03 -7.9923-03 8.2723-0s 
1.1693-03 -8.2143-03 -5.7153-06 
1.1793-03 -8.4363-03 -8.582E-05 
1.2 02E- 0 3 - 8 .6 3 82- 03 - 1.4 6 73 - 04 
1.2323-03 -6.815E-03 -2.1663-04 
1.2626-03 -8.9533-03 -2.3413-04 
1.292E-03 -9.0693-03 -2.4023-04 
1.3236-03 -9-1933-03 -2.531E-04 
1.3593-03 -9.2983-03 -2.4513-04 
1.3873-03 -9.4023-03 -2.4283-04 
1.4213-03 -9.4873-03 -2.0773-04 
1.4553-03 -9.5823-03; -1.7993-04 
1.4983-03 -9.6733-03 -1.1883-04 
1.5463-03 -9.7013-03 2.1583-05 
1.5943-03 -9.6503-03 1.3273-04 
1.6353-03 -9.5593-03 1.9433-04 
1.6683-03 -9.4463-03 2.3573-04 
1.7003-03 -9.3493-03 2.6273-04 
1.7243-03 -9.2363-03 2.5743-04 
1.7523-03 -9.120E-03 2.5403-04 
3.7763-03 -8.9913-03 2.2203-04 
1.8033-03 -8.8683-03 2..993E-04 
1.8333-03 -8.7233-03 2.5473-04 
1.8573-03 -8.541E-03 2.2083-04 
1.8743-03 -8.3323-03 5.434E-05 
3.87731-03 -6.1073-03 2.9333-06 
1.8703-03 -7.8843-03 -8.511E-05 
1.8483-03 -7.6773-03 -1.4563-04 
1.8213-03 -7.4953-03. -2 s.1933-04 
1.7923-03 -7.3523-03 -2.3753-04 
1.7623-03 -7.2353-03 -2.4353-04 
1.7303-03 -7.107E-03 -2.5113-04 
1.6973-03 -7.0013-03 -2.420E-04 
1.6713-03 -6.8963-03 O.OOOE+OO 
O.OOOE+OO ' 39 30 no 
O.OOOE+OO 38 30 no 
O.OOOE+OO 37 30 no 
O.OOOE+OO 36 30 no 































































































































































































i .  
I DI: BABEE0000-01717-02OO-OOO03 REV O& ATTACHMENT II: 
Page: u-23of II- 62 Title: ESF Ground Support - Structural Steel Analysis 














































Elem ID Nod1 Nod2 
48 1 48 1 
47 1. 47 48 
46 1 46 47 
45 1 45 46 
44 1 44 45 
43 1 43 44 
42 1 42 43 
41 1 41 42 
40 2 40 41 
39 2 39 40 
38 2 38 39 
37 2 37 38 


























0 .0003+00  
O.OOOE+OO 
































35 30 no 
34 30 no 
33 30 no 
33 31 yes 
32 31 no 
32 32 no 
31 32' no 
31 33 no 
30 33 no 
30 34 no 
30 35 no 
30 36 no 
30 37 no 
30 38 no 
30 39 no 
31 39 no 
31 40 no 
32 40 no 
32 41 no 
33 41 no 
33 42 no 
34 42 no 
35 42 no 
36 42 no 
37 42 no 
38 42 no 
39 42 no 
39 41 no 
40 41 no 
40 40 no 
41 40 no 
41 39 no 
42 39 no 
42 38 no 
42 37 no 
42 36 no 
42 35 no 
42 34 no 
42 33 no 
41 33 no 
41 32 no 
40 32 no 
40 31 no 
39 31 yes 


























































1 Dk BABEEOOO()-O1717-02OO-W03 REV Oa 
ATTACHMENT II 
Page: It-24 of II- 62 Title: ESF Ground Support - Structural Steel Analysis 



























9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 2  
Structural 
Prop 
35 ' 36 2 beam 1.782B+03 2.8573+05 -5.1193+02 1.4743+03 
34 35 2 beam -1.2303+03 3.1993+05 -1.2453+03 5.3183+02 
33 34 2 beam 7.0888+02 3.4163+05 -8.3173+02 3.2773+03 
32 33 2 beam -2.0913+02 3.4023+05 -1.0243+03 8.9313+02 
31 32 2 beam 9.6843+02 3.1133+05 -4.7923+02 1.056E+O3 
30 31 . 2 beam -2.0153+03 2.7103+05 -l.S17E+O3 4.2853+02 
29 30 2 beam 5.7803+03 2.'5233+05 8.3403+02 1.489E+03 
28 29 2 beam -4.4143+03 1.886E+05 -9.9933+02 -7.7483+02 
27 28 2 beam 3.2643+03 1.6533+05 4.5613+02 9.1933+02 
26 27 2 beam -1.5753+03 1.006E+Of -1.8263+02 -4.8113+02 
25 26 2 beam 1.9443+03 8.8763+04 4.3213+02 3.495E+02 
24 25 2 beam 1.239E+03 3.1613+04 8.9993+02 -4.0183+02 
23 24 2 beam -2.4413+03 8.5603+03 -2.7143+02 -1.0473+03 
22 23 2 beam 3.5363+03 -3.2933+04 1.8253+03 2.8273+02 ' 
21 22 2 beam -1.9893+02 -7.1163+04 1.6123+03 -1.7373+03 
20 2'1 2 beam -8.8953+02 -6.6833+04 1.0453+03 -1.6043+03 
19 - 20 2 beam -1.003Ec03 -2.8623+04 4.7753+02 -1.0753+03 
18 19 2 beam 1.2823+02 2.0523+04 6.174Ec02 -5.4813+02 
17 ..* 18 2 beam -3.54513+02 4.9923+04 4.3573+02 -5.7823+02 
16 17 2 beam -1.7323+03 3.1463+05 -4.4623+02 -2.4993+02 
15: 16 2 beam 2.4263+03 1.2843+05 4.4593+02 5.7643+02 
14 .. 15 2 beam -4.7373+03 1.8423+05 -1.5683+03 -4.2853+02 
13 14 2 beam l.f42E+04 2.0683+05 4.5333+03 1.6633+03 
12 13 2 beam 1.8573+04 2.6663+05 2.9043+03 4.5623+03 
11 12 2 beam 2.0923+04 2.8253+05 5.1773+03 6.1243+03 
10 11 2 beam 6.1193+03 3.2553+05 -2.7123+02 3.9183+03 
9 10 2 beam -1.0773+03 3.4493+05 -9.4903+02 2.7233+02 
,8 9 2 beam -2.3883+02 3.4253+05 -1.1303+03 9.8023+02 
7 8 2 beam 1.1233+03 3.1983+05 -4.2573+02 1.0953+03 
6 7 2 beam -2.3923+03 2.8003+05 -1.6693+03 3.7713+02 
5 6 2 beam 7.0113+03 2.6873+05 1.0663+03 1.7523+03 
4 5 2 beam -5.8193+03 1.8943+05 -1.281E+03 -1.0593+03 
3 4 2 beam 5.6063+03 1.6973+05 1.0493+03 1.3143+03 
2 3 2 beam -3.1723+03 1.053E+05 -5.0193+02 -8.3473+02 
1 2 2 beam 3.6953+03 9.6913+04 -1.2223-05 6.8133+02 
Properties . . . 
Num . Area - - - - - - - .. - - - - - - - - 
3 3.04800E-01 
2 5.90000E-03 
Prop. Cable Bond 
Num. Stiffness ---- - - - - - - - - - - - -  
3 0.00000E+00 
2 0.00000E+00 







- - - - - - - - - - - -  




















- - - - - - - - - - - -  
- - - - - - - - - - - -  
>set log off 
* log-file recording stopped 9-Aug-95 14:12 




I 1 DI: BABEE0000-01717-0200-~03 REV a ATTACHMENT n 
Page: II-25 of II-.62 
- 1 Title: ESF Ground Support - Structural Steel Analysis 
.- . . . .  . -  , 
* FLAC . log-f i le  'opened 9-Al 
From F i l e  : pl8k2dy.sav 
>pr stru 
Structural node data ... 
Node X Y 
48 1.7043+00 -3.4083+00 
47 1.2053+00 -3.6143+00 
46 6.2643-01 -3.7583+00 
45 0.0003+00 -3.8103+00 
44,-6.2643-01 -3.7583+00 
43 -X.2053+00 -3.614E+00 
42 -X.7043+00 -3.4083+00 
41 -2.0533+00 -3.2093+00 
40 -2.3803+09 -'2.9753+00 
39 -2.6943+M -2.6943+00 
38 -2.9753+00 -2.3803+00 
37 -3.209E+00 -2.0533+00 
36 -3.408E+Od -1.7043+00 
35 -3.614E+Q0 -1.2053+00 
34 -3.758E+OO -6.2643-01 
33 -3.8103+00 0.0003+00 
32 -3.7583+00 6.2643-01 
31 -3.6143+00 1.205E+00 
30 -3.4083+00 1.7043+00 
29 -3.2093+00 2.053E+00 
28 -2.9753+00 2.3803+00 
27 -2.6943+00 2.6943+00 
26 -2.3803+00 2.9753+00 
25 -2.0533+00 3.2093+00 
24 -1.704E-i-00 3.4083+00 
23 -1,2053+00 3.6143+00 
22 -6.2643-01 3.7583+00 
21 0.0003+00 3.8103+00 
20 6.2643-01 3.7583+00 
19 1.2053+00 3.6143+00 
18 1.7WE+OO 3.408E+00 
17 2.0533+00 3.2093+00 
16 2.3803+00 2.9753+00 
15 2.6943+00 2.6943+00 
14 2.9753+00 2.3803+00 
13 3.2093+00 2.0533+00 
* 12 3.4083+00 1.704E+00 
11 3.6143+00 1.205E+00 
9 3.8103+00 0.0003+00 
10 3.7583+00 6.2643-01 
8 3.758E+00 -6.2643-01 
7 3.6143+00 -1.2053+00 
6 3.4083+00 -1.7043+00 
5 3.2093+00 -2.0533+00 
4 2.9753+00 -2.3803+00 
3 2.6943+00 -2.6943+00 
2 2.3803+00 -2.9753+00 
' 1 2.0533+00 -3.2093+00 
- .  hbde %-load Y - load 
=.d8 0.000E+00 0.0003+00 
47  0.000E+00 0.0003+00 
'' '45'- -0 0003+00 O.OOOE+OO 
5 - * 4 6  O.OOOE+OO 0.0003+00 
. \  . .  .I 
STATION: T6W1 @ 18+00 JCj-95 14:12 
LOADING: SEISMIC + DL+PTIL 
<. 
# *  . STEEL SET: W8X31 @ 4'-0" O.C. 8 
X-disp Y-disp Ang-disp Xfix Yfix Rfix 
1.6203-03 -2.2943-03 -2.9203-04 no no no 
1.5793-03 -2.3603-03 -2.1323-04 no no no 
1.5683-03 -2.0703-03 -9.2663-05 no no no 
1,5793-03 -2.0633-03 5.2193-05 no no no 
1.5863-03 -2.1323-03 1.8913-04 no no no 
1.5673-03 -2.2743-03 2.8263-04 no no no 
1.5193-03 -2.4383-03 3.4683-04 no no no 
1.4613-03 -2.572E-03 0.0003+00 no no no 
1.4613-03 -2.7623-03 3.4503-04 no no no 
1.4613-03 -2.9433-03 3.3023-04 no no no 
1.4643-03 -3.165E-03 3.3263-04 no no no 
1.4763-03 -3.4033-03 3.3973-04 no no no 
1.4703-03 -3.6743-03 2.9943-04 no no no 
1.4963-03 -4.0313-03 1.6283-04 no no no 
1.5193-03 -4.4763-03 1.1783-04 no no no 
1.5213-03 -4.981E-IO3 -9.8933-06 no no no 
1.5343-03 -5.4753-03 -1.4533-04 no no no 
3.5283-03 -5.9123-03 -1.7273-04 no no no 
1.5183-03 -6.2493-03 -3.3393-04 no no no 
3.5493-03 -6.5213-03 -4.0933-04 no no no 
1.5633-03 -6.7543-03 -3.4323-04 no no no 
1.5693-03 -6.9543-03 -2.9823-04 no no no 
1.5873-03 -7.1003-03 -2.9393-04 no no no 
1.6063-03 -7.2363-03 -3.1053-04 no no no 
1.6383-03 -7.3453-03 -2.3523-04 no no no 
1.6533-03 -7.4593-03 -2.1383-04 no no no 
1.6773-03 -7.6023-03 -2.4843-04 no no no 
1.6793-03 -7.6793-03 4.5753-05 no no no 
1.6803-03 -7.5453-03 3.4643-04 no no no 
3.7043-03 ,-7.3373-03 3.2363-04 no no no 
1.7133-03 -7.1763-03 2.6223-04 no no no . 
1.7233-03 -7.0493-03 3.2793-04 no no no 
1.7293-03 -6.8833-03 3.0943-04 no no no 
1.7213-03 -6.7253-03 2.7-633-04 no no no 
1.7073-03 -6.5193-03 3.0433-04 no no no 
1.7033-03 -6.2763-03 4.5363-04 no no no 
1.7263-03 -5.9853-03 3.7843-04 no no no 
1.711E-03 -5.6373-03 2.4623-04 no no no 
1.6933-03 -5.1953-03 9.2863-05 no no no 
1.6823-03 -4.701E-03 -1.4703-05 no no no 
1.6703-03 -4.2043-03 -1.4123-04 no no no 
1.6773-03 -3.7653-03 -1.8023-04 no no no 
1.6903-03 -3.423E-03 -3.1183-04 no no no 
1.671E-03 -3.162E-03 -3.5163-04 no no no 
1.6743-03 -2.9393-03 -3.1903-04 no. no no 
1.6743-03 -2.7343-03 -2.9843-04 no no no 
1.6733-03 -2.5733-03 -3.0673-04 no no no 
3.6703-03 -2.4093-03 0.0003+00 no no no 
Moment i j Pin Sh. force Angle Bond 
0.000E+00 39 30 no 
0.000E+00 38 30 no 
0.000E+00 37 30 no . 










































DI: BABEE0000-01717-0200-00003 REV @, , 
ATTACHMENT II 













































35 30 no 
34 30 no 
33 30 no 
33 31 yes 
32 31 no 
32 32 % n o  
31 32 no 
31 33 no 
30 33 no 
30 34 no 
30 35 no 
30 36 no 
30 37 no 
30 38 no 
30 39 no 
31 39 no 
31 40 no 
32 40 no 
32 41 no 
33 41 no 
33 42 no 
34 42 no 
35 42 no 
36 42 no 
37 42 no 
35 42 no 
39 42 no 
39 41 no 
40 41 no 
40 40 no 
41 40 no 
41 39 no 
42 39 no 
42 38 no 
42 37 no 
42 36 no 
42 35 no 
42 34 no 
42 33 no 
41 33 no 
41 32 no 
40 32 no 
40 31 no 
39 31 yes 
Structural element data . . .  
Elem ID Nod1 Nod2 Prop F-shear 
48 I. 48 1 3 beam 1.8093+04 
47 1. 47 48 3 beam 7.1433+03 
46 1. 46 47 3 beam 3.2163+03 
45 I. 45 46 3 beam 3.323Ec03 
44 I 44 45 3 beam -4.8083+03 
, 4 3  1 43 44 3 beam -8.4033+03 
42 3. 42 43 3 beam -1.0983+03 
, '  41 3. 41 42 3 beam -1.7763+04 
' ~ ~ 4 4 0  2 40 41 2 beam -5.9963+03 
39 2 39 40 2 beam 1.0443+04 
38 2 38 39 2 beam - 9 .,3 04E+03 
37 2 37 38 2 beam 1.0263+04 
36 2 36 37 2 beam -1.4403+04 
F-axial Mom- 1 Mom- 2 
2.2723+05 7.2693+03 -7.8483-04 
2.3143+05 1.141E+04 -7.5513+03 
1.4933+05 1.4173+04 -1.2253+04 
1.5413+05 1.6043+04 -1.3963+04 
1.7683+05 1.2653+04 -1.5673+04 
2.2013+05 7.700E+03 -1.2713+04 
3.0953+05 7.4803+03 -8.0733+03 
3.0823+05 1.119E-04 -7.1393+03 
2.6883+05 -2.4103+03 -1.5243-04 
3.816E+05 -1.9173+03 -2.0033+03 
5.5773+05 -3.6503+03 -2.1393+03 
2.827E+05 1.9363+03 2.4653+03 




























































9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 2  
ATTACHMENT II 
Title: ESF Ground Support - Structural Steel Analysis Page: E27 of IT42 
...._.. _ .  . ... - 















20 - 2i 
19' -' 20 
18 19 
17 .'..,f. 18 
16 17 

















Num . Area 
?rope rt i e s 
- - - - - - - .- - - - - - - - - 
3 3.048003-01 
2 S.90000E-03 




- - - - - - - I. - - - - - - - - 
















































































- - - - - - - - - - - -  
I 
. .  







- - - - - - - - - - - -  
6.0993+05 -2.223E+02 3.573Et03 
7.1323+05 -9.163E+02 2.3673+02 
7.7613+05 -2.1133+03 9.3773+02 
7.5863+05 -le106E+03 2.3283+03 
6.9283+05 3.9873+02 1.0923+03 
5.6493+05 -4.9123+03 -4.3603+02 
5.3573+05 2.1593+03 4.9833+03 
4.3933+05 3.5463+02 -2.1253+03 
3.3243+05 1.3553+03 -2.468E+02 
1.9553+05 -1.1023+03 -1.2413+03 
6.5513+04 2.447E+03 -3.7963+02 
4.8193+04 -3.6863+03 -2.2803+03 
1.9043+04 7.7303+02 1.6523+03 
8.056E+03 6.3793+03 -8.3623+02 
1.7503+04 1.0193+03 -6.1733+03 
4.5083+04 -1.5613+03 -1.008E+03 
9.5963+04 -1.2483+02 1.5883+03 
1.2713+05 2.6593+03 2.1493+02 
2.2263+05 -3.3393+03 -2.6386+03 
2.5213+05 2.1403+03 3.3243+03 
3.7833+05 -1.1523+03 -2.1563303 
4.8793+05 6.6883+03 1.0983+03 
5.8213+05 -4.1313+02 2.401E+03 
5.8753+05 5.8543+03 9.5283+03 
7.0603+05 -5.5233+02 3.3083+03 
7.6033+05 -1.9563+03 6.2373+02 
7.6363+05 -1.0943+03 1.9183+03 
6.9623+05 1.120E+02 1.1013+03 
5.7923+05 -3.7723+03 -1.1073+02 
5.1933+05 2.2713+03 3.7473+03 
4.4253+05 -1.020E+03 -2.2343+03 
3.5063+05 1.7923+03 3.0663+03 
2.4483+05 -2.1873+03 -1.8983+03 
2.3443+05 1.6523-04 2.2033+03 
1.5883+05 3.6223+02 9.7993+02 
>set log off 




Moment - - - - - - - - - - - -  - - - - - - - - - - - -  
0.00000E+00 Not Set 









DE BABEE0000-01717-O2OO-OOOO3 REV O& 
ATTACHMEP4T 
Page: Il-28 of D-,62 Title: ' ESF Ground Support - Smctural Steel Analysis 
FLAC log-file opened 11-Aug-95 0 :34  
From F i l e  : 
>res p 3 4 k 2 d y x . s a v  
' foll.owing state has been restored: 
date time step 




< LOADING : 
T6W2 @ 34+00 
I '  
Structural node data . . .  
Node X Y X-disp Y-disp Ang-disp Xfix Yfix R f i x  
4 8  1 .704E+00 -3 .408E+00 1 .806E-03  - 2 . 5 5 4 3 - 0 3  -5 .1893-04  
4 7  1.205E+OQ -3 .6143+00  
. 4 6  6. .264E-01 -3.758E+00 
4 5  0.000E+00 .-3.810E+00 
4 4  -6.264E-0.1; -3 .7583+00 
43  -1.205E+00: -3 .614Ec00  
4 2  -1.704E+0.0 -3.408E+00 
4 1  -2.053E+O'O, -3.209E+00 
4 0  -2 .380E+00 '  -2 .975E+00 
3 9  -2 .694E+00 -2 .694E+00 
38 -2 .9753+00  -2 .380E+00 
37 - 3  ,, 209E+00 -2 .053E+00 
3 6  -3 .408Ec00  -1 .704E+00 
. 35 -3 .614E+00 -1 .205E+00 
'34 -3 .758E+00 - 6 . 2 6 4 3 - 0 1  
33 -3 .810E+00 O.OOOE+OO 
3 2  -3 .7583+00  6 .264E-01  
31 -3 .6143+00  1 .205E+00 
30  -3 .4083+00  1 .704E+00  
28  -2.975E+O.O 2.380E+00 
2 7  -2.694E+00 2.694E+00 
2 6  -2 .380E+00 2 .975E+00 
2 5  -2 .0535+00  3.209E+OO 
2 4  -1 .704E+00 3 .4083+00  
2 3  -1 .205E+00 3 .614E+00 
2 2  - 6 . 2 6 4 3 - 0 1 ,  3 .758E+00 
21 0.000E+00 3,81OE+00 
2 0  6 . 2 6 4 3 - 0 1  3 .758E+00  
1 9  1 .205E+00 3.614E+00 
1 8  1.'704-E+00 3.408E+00 
1 7  2 .0533+00  3 . 2 0 9 E t 0 0  
1 6  2 .380E+00  2 .9753+00  
1 5  2.694E+00 2.69.4E+OO 
1 4  2 .975E+00 2 .3803+00 
13 3 .209E+00  2 .053E+00 
12 3.408E+00 1.704E+00.  
11 3.614E+00  1 . 2 0 5 E + 0 0  
, 10 3,.758E+OO 6 . 2 6 4 3 - 0 1  
9 3.810E+00 0.000E+00 
" 8 3.7583+00 - 6 . 2 6 4 3 - 0 1  
'. 7 ,,. 3 614E+00 -1 .205E+00 
?.*I " '/ . 6 . . I  3.408E+00 -1.704E+00 
.:,.,&s $3,. 209E+00 - 2 . 0 5 3 ~ + 0 0  
_'' 4 '':'2 975E+00 -2 .380E+00 
3 .  2*694E+OO -2.694E+00 
. .  ' * 2 ... 2*38OE+OO -2 .9753+00 
2 9  - 3 . 2 0 9 ~ + 0 ~  ~ . o ~ ~ E + o o  
J , '  ,,, ..: : ' 
$&.;q$ +y$ ;;,t.* .." 
A... *..' .r : !1 ..; '? ,. ;<,f+:. .. 
3 .712E-03  - 2 . 3 1 6 E - 0 3  -4 .219E-04 
1 . 6 3 4 3 - 0 3  - 2 . 3 1 2 3 - 0 3  -3.067E-04 
1 .582E-03  - 2 . 0 1 7 3 - 0 3  -5 .976E-06 
1 . 5 3 3 3 - 0 3  - 2 . 1 1 8 3 - 0 3  '3 .218E-04 
1 . 4 4 9 E - 0 3  - 2 . 3 3 2 3 - 0 3  4 .691E-04 
1 .349E-03 -2 .595E-03  5 .465E-04 
1 .247B-03  - 2 . 7 9 9 3 - 0 3  0.000E+00 
1 .171E-03  - 3 . 0 4 7 6 - 0 3  6 .014E-04 
1 .082E-03  -3 .308E-03  6 .042E-04  
9 . 9 5 0 3 - 0 4  - 3 . 5 8 2 E - 0 3  5.551E-04 
9 .1723-04  - 3 . 8 3 9 3 - 0 3  5 .478E-04 
8 .311E-04  - 4 . 1 3 6 E - 0 3  5 .009E-04 
7 . 5 6 4 3 - 0 4  - 4 . 4 9 9 3 - 0 3  3.147E-04 
7 .0453-04  -4 .930E-03  1 .837E-04  
6 .867E-04  - 5 . 3 9 7 3 - 0 3  3 .353E-06 
7 .020E-04 - 5 . 8 6 7 3 - 0 3  -1 .815E-04 
7 .543E-04  - 6 . 2 9 7 E - 0 3  -3 .2473-04  
8 .338E-04  -6.66531-03 -5.034E-04 
9 .1823-04  - 6 . 9 5 9 3 - 0 3  -5 .3773-04  
9 .990E-04  - 7 . 2 1 1 3 - 0 3  -5.663E-04 
1 . 0 8 7 3 - 0 3  -7 .495E-03  -6 .117E-04 
1 . 1 7 9 E - 0 3  -7 .744B-03  -5.813E-04 
1 .25SE-03 - 7 . 9 8 5 3 - 0 3  -5.735E-04 
1 .335E-03  -8 .190E-03  -5 .258E-04 
1 .428E-03  - 8 . 4 4 4 3 - 0 3  -5.112E-04 
1 . 5 3 2 3 - 0 3  - 8 . 7 0 0 3 - 0 3  -3 .7493-04  
1 .644E-03  - 8 . 8 1 9 3 - 0 3  9 .9253-06  
1 .753E-03  - 8 . 6 8 4 3 - 0 3  4 .169E-04  
1 . 8 5 2 3 - 0 3  - 8 . 4 0 0 E - 0 3  5.456E-04 
1 . 9 3 6 E - 0 3  - 8 . 1 2 6 E - 0 3  5 .323E-04 
2.01J.E-03 - 7 . 9 1 1 3 - 0 3  5 .870E-04 
2 .081E-03  - 7 . 6 6 7 E - 0 3  5 .979E-04 
2 .163E-03  - 7 . 4 0 5 E - 0 3  6.054E-04 
2 .238E-03  - 7 . 1 1 5 E - 0 3  5 .448E-04 
2 .309E-03 - 6 . 8 5 6 E - 0 3  5.721E-04 
2 .3903-03  - 6 . 5 4 9 E - 0 3  5.380E-04 
2 .460E-03  - 6 . 1 7 9 3 - 0 3  3 .398E-04 
2 .494E-03 - 5 . 7 5 3 E - 0 3  1 .371E-04 
2 . 4 9 4 E - 0 3  -5 .292E-03  -1.553E-05 
2 .469E-03 -4 .835E-03  -1 .920E-04 
2 .413E-0?  - 4 . 4 1 1 3 - 0 3  -3.156E-04 
2 . 3 3 7 3 - 0 3  -4.OS8E-03 -4 .879E-04 
2 . 2 4 7 3 - 0 3 , - 3 . 7 6 6 E - 0 3  -5.592.E-04 
2 .164E-03  -3 .513E-03  - 5 - 5 4 9 3 - 0 4  
2 . 0 7 8 3 - 0 3  - 3 . 2 4 8 E - 0 3  -5.797E-04 
1 . 9 8 6 3 - 0 3  -3 .001E-03  -5 .9823-04  
SEISMIC + DL+UTIL 
6TEEL SET:. W8X31 @ ZL0O" 0 . C .  ' 
g r i d  .version 
7 0  X 70 3 . 2 2  





































































































no .;:, no 



































DI: BABEEOOOO-O1717-O2OO-OOOO3 REV O& 
ATTACHMENT II 
Page: II-2q of U-62 Title: ESF Ground Support - Structural Steel Analysis 
1 2.053E+00 -3.209E+00 
48 0.000E+00 0.000Et00 
Node X- load Y - load 
47 0.000E+00 0.000E+00 
-.,46 O.OOOE+OO 0. OOOE+OO 
35 0.000E+00 0.000E+00 
44 0.000E+00 0.000E+00 
43 0.000E+00 0.000E+00 
42 0.000E+00 O.OOOE+OO 
41 0.000E+00 -9.0993+01 
40 0.000E+00 -1.381E+03 
39 0.000E+00 -2.993E+03 
38 0.000E+00 -2.988E+03 
37 0.000E+00 -1.8193+02 
36 O.OOOE+O? -2.131E+02 
35 0.000E+00 -2.571E+02 
34 0.000E+00 -2.7713+02 
33 0.000E+00 -2.8453+02 
32 O.OOOE+OG, -2.7713+02 
31 O.OOOE+QO -2.5713+02 
30 0.000E+00 -2.1313+02 
29 O.OOOE+Od' -1.819E+02 
28 0.000E+00 -1.8633+02 
27 0.000E+00 -1.9073+02 
26 0.000E+00 -1.863E+02 
25 0.000E+00 -5.413E+03 
0.000E+00 -2.131E+02 '2: 0.000E+00 -2.571E+02 
22 O.OOOE+OO -2.7713+02 
21 O.OOOE+OO -1.0523+04 
10 O.OOOE+OO -2.7713+02 
-19 0.000E+00 -2.5713+02 
18 O.OOOE+OO -2.131E+02 
17 O.OOOE+OO -5.4133+03 
16 O.OOOE+OO -1.863E+02 
15 0.000E+00 -1.907E+C2 
14 0.000E+00 -1.863Ei02 
13 0.000E+00 -1.518E+04 
12 O.OOOE+OO -1.521E+04 
11 0.000E+00 -1.5253+04 
10 0.000E+00 -2.7713+02 
9 0.000E+00 -2.8453+02 
8 0.000E+00 -2.771E+02 
7 0.000E+00 -2.571E+02 
6 0.000E+00 -2.131Ec02 
5 0.000E+00 -1.8193+02 
4 0.000E+00 -1.863E+02 
3 0.000E+00 -1.907E+02 
2 0.000E+00 -1.8633+02 
1 0.000E+00 -9.0993+01 
-2.749E-03 0.000E+00 no no no 
i j Pin Sh. force Angle Bond 
39 30 no 
38 30 no 
37 30 no 
36 30 .no 
35 30 no 
34 30 no 
33 30 no 
33 31 yes 
32 31 no 
32 32 no 
31 32 no 
31 33 no 
30 33 no 
30 34 no 
30 35 no 
30 36 no 
30 37 no 
30 38 no 
30 39 no 
31 39 no 
31 40 no 
32 40 no 
32 41 no 
33 41 no 
33 42 no 
34 42 no 
35 42 no 
36 42 no 
37 42 no 
38 42 no 
39 42 no 
39 41 no 
40 41 no 
40 40 no 
41 40 no 
41 39 no 
42 39 no 
42 38 no 
42 37 no 
42 36 no 
42 35 no 
42 34 no 
42 33 no 
41 33 no 
41 32 no 
40 32 no 
40 31 no 
39 31 yes 
Structural element data  . .  
Elem ID Nodi Nod2 Prop 
48 1 48 1 3 
1 47 48 3 
44 1 44 45 3 
43 1 43 44 3 
42 1 42 43 3 

































































9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 2  
Structural 
.A'+.' 
DI: BABEE0000-01717-02OO-W3 REV O&. 
ATTACHMENT lo[ 
Page: II-wof n- 62 
1 I
1 Title: ESF Ground Support - Structural Steel Analysis 















27 , 28 















































































































Num . Area - - - -  - - - - - - * - - - - -  
3 3.048003-01 
2 5.90000E-03 




- - - -  - - - - - - - - - - - -  
I - - - - - - - - - - - -  
2.36000E-03 
4.578003-05 




- - - - - - - - - - - -  
2.4593+05 2.122E-07 -1.100E+04 
4.0623+05 -1.4223+03 -8.3723-05 
4.7433+05 1.7773+03 1.591E+O3 
6.9493+05 -5.0933+03 -1.600E+03 
7.896E+05 4.448E+03 5.0003+03 
1.0273+06 -8.042E+03 -4.5573+03 
l.llOE+06 -2.0883+03 8.2493+03 
1.3173+06 -4.426E+03 2.1913+03 
1.437E+06 -4.1?93+03 4.4463+03 
1.4463+06 -4.6303+03 4.1893+03 
1.311E+06 -2.709E+03 4.494Et03 
1.125E+06 -7.2023+03 2.721E+03 
7.5503+05 -6.6553+03 -4.4883+03 
4.579E+05 -1.2813+03 -3.4343+03 
1.531Ec05 1.511E+03 *-2.039E+O3 
4.3843+04 -9.5153+02 -1.7373+03 
-1.2273+05 7.7973+03 8.971E+02 
-3.1223+05 ' 1.071E+04 -7.6833+03 
-3.0573+05 8.8463+03 -1.057E+04 
-7.9343+04 -2.4153+03 -8.8933+03 
1.8743+05 2.3503+03 -1.711E+03 
4.2353+05 -1.7623+03 -2.5703+03 
5.2723+05 2.179E+03 1.6423+03 
7.649EcOf -6.456E+03 -2.149E+03 
8.1823+05 8.5333+03 6.4633+03 
3.0823+06 -3.2943+03 7.7223+02 
1.137E+06 2.3633+03 1.227E+04 
1.3173+06 -3.5403+03 6.6533+03 
1.4203+06 -3.661E+03 3.6323+03 
1.404E+O6 -4.767E+03 3.6703+03 
1.2943+06 -1.5563+03 4.6603+03 
1.0753+06 -7.9783+03 1.5813+03 
7.5483+05 -2.6123+03 -2.9323+03 
4.4583+05 -2.064E+03 -7.635E+02 
3.7943+05 '1.0743-04 2.0203+03 
1.033E+06 4.6533+03 7.2023+03 
7.0603+05 3.482E+03 6.7273+03 
3.686E+05 2.0053+03 1.3883+03 
l.OlOE+OS 1.6773+03 2.4133+03 
1.0043+06 2.945E+03 8.300E+03 
6.4943+05 6.999E+02 2.4773+03 
s2tlog off 
log-file recording stopped 11-Aug-95 0:34 
Dynamic Plastic 
Density Moment 
0.00000E+00 N o t  Set 
0.00000E+00 Not Set . 
Compressive Support 
Yield Stiff ness 
0.00000E+00 0.00000E+00 
0.00000E+00 0.00000E+00 
- - - - - - - - - - - -  - - - - - - - - - - - -  
- - - - - - - - - - - -  - - - - - - - - - - - -  
L r 
f 
DI: BABEE0000-0171~-O~OO-00003 REV 0% 
ATTACHMENT H 
Page: a-31 of IT- 6 2  













0 0  




DI: BABEE0000-01717-0200-00003 REV O& 
ATTACHMENT lo[ 
Page: II-xof c[-.62 Title: ESF Ground Support - Structural Steel Analysis 
.. , , . .. . .- . 8 . -I .. ... ...,.-, * . - - " L  .- . . 
I ,  
, STATION: TCW 0 7+00 
* FLAC log-file opened 10-Aug-95 i2:09 I 
From F i l e  : m07-k2dy.sav 
Seismic: Model Q07+00: Ctg-3, K0=0.25, W6X20 S t e e l  S e t  LOADING: SEISMIC + D L + ~ X ~  
>Dr stru STEEL SET: W6X20 Q 4'-0" 0.t 
Structural node d a t a  ... 
Node X Y 
48 1.704E+00 -3.408E+OO 
47 1.205E+00 -3.614E+00 
46 6.2642-01 -3.758E+OO 
45 O.OOOE+OO -3.810E+00 
44 -6.264E-01 -3.758E+00 
43 -1.20SE+00 -3.614E+00 
42 -1.704E+00 -3.408E+00 
41 -2.053E+09 -3.209E+00 
40 -2.380E+00 -2.975E+00 
39 -2.694Ec00 -2.694E+00 
38 -2,97SE+00, -2.3803+00 
37 -3.2093+00.: -2.053E+00 
36. -3.408E+O,O -1.704E+00 
35 -3.614E+00 -1.205E+00 
34 -3.758E+OO' -6.264E-01 
33 -3.810E+00 0.000E+00 
32 -3.758E+00 6.264E-01 
31 -3.614B+00 1.20SE+00 
30 -3.408E+00 1.704E+00 
29 -3.2093+00 2.053E+00 
28 -2.975E+00 2.380B+00 
27 -2.694E+00 2.694E+00 
26 -2.3803+00 2.975E+00 
25 -2.0533+00 3.209E+00 
24 -1.704E+00 3.408B+00 
23 -1.20SE+00 3.614E+00 
22 -6.264E-01 3.7S8E+00 
20 6.2643-01 3.758E+00 
21 0.000E+00 3.810E+00 
19 1.205E+00 3.614E+00 
18 1.704E+00 3.408E+00 
17 2.053E+00 3.209E+00 
16 2.3HOE+00 2.975E+00 
15 2.6943+00 2.694E+00 
14 2.975E+00 2.380E+00 
13 3.209Ec00 2.053Ec00 
12 3.408E+00 1.704E+00 
11 3.614E+00 1.205E+00 
10 3.758E+00 6.264E-01 
9 3.810E+00 0.000E+00 
8 3.7583+00 -6.264E-01 
7 3.614E+00 -1.205E+00 
6 3.408E+00 -1.704E+00 
5 -  3.209E+00 -2.053E+00 
4 2.97SE+00 -2.380E+00 
3 2.694E+OO -2.694E+00 
*. 2-053&+00 -3..204E+00 
..AB 0 000E+OO O.OOOE+OO 
4 7  O * O O O E + O O  O.OOOE+OO 
4 6  0*000E+00 O.OOOE+OO 
4 5  O*OOOE+OO O.OOOE+OO 
-.:? 2 - 380E+OO -2.9753+00 
a X-load Y - load 
. \ -  , 
-*.< .*. I * * . . ,  . 
X-disp Y -disp Ang-disp 
9.613E-04 -6.995E-03 -1.010E-04 
9.417E-04 -6.951E-03 -8.028E-OS 
9.231E-04 -6.91OE-03 -5.9132-OS 
9.OS5E-04 -6.893E-03 -1.576E-06 
8.869E-04 -6.9108-03 6.338B-05 
8.654E-04 -5.957E-03 1.0228-04 
8.4073-04 -7.0146-03 1.2593-04 
8.1596-04 -7.060E-03 0.000E+00 
8.010E-04 -7.116E-03 1.3733-04 
7.786E-04 -7.176E-03 3.4503-04 
7.627E-04 -7.2483-03 1.298E-04 
7.471E-04 -7.310E-03 1.281E-04 
7.311E-04 -7.387E-03 1.191E-04 
7.174E-04 -7.486E-03 7.614E-OS 
7.076E-04 -7.5005-03 4.4685-05 
7.0343-04 -7.723E-03 1.033E-06 
7.0653-04 -7.843E-03 -4 -3213-05 
7.1586-04 -7 - 953E-03 -6.896E-05 
7.260E-04 -8.043E-03 -1.054E-04 
7.405E-04 -8.115E-03 -1.212E-04 
7.5583-04 -8.175E-03 -1.2173-04 
7,695E-04 -8.238E-03 -1.232E-04 
7.878E-04 -8.289E-03 -1.1973,-04 
8.003E-04 -8.341E-03 -1.393E-04 
8.188E-04 -8.382E-03 -1.068E-08 
8.383E-04 -8.431E-03 -8.973E-05 
8.6443-04 -8.4703-03 -5.858E-05 
8.949E-04 -8.485E-03 7.502E-06 
9.252E-04 -8.460E-03 7.443E-05 
9.504E-04 -8.411E-03 1.059E-04 
9.687E-04 -8.353E-03 1.198E-OB 
9.8S3E-04 -8.3053-03 1.2813-04 
1.012E-03 -8.191E-03 1.410E-04 
1.023E-03 -8.123E-03 7.989E-OS 
1.036E-03 -8.062E-03 2.683E-04 
1.050E-03 -7.987E-03 2.062E-04 
1.061E-03 -7.893E-03 2.868E-04 
1.070E-03 -7.782E-03 -1.664E-05 
1.072E-03 -7.662s-03 1. S86E-05 
1.070E-03 -7.541E-03 -4.601E-05 
1.062E-03 -7.429s-03 -6.7083-05 
1.052E-03 -7.3353-03 -1.0922-04 
1.039E-03 -7.262E-03 -1.170E-04 
1.026E-03 -7.204E-03 -1.163E-04 
1.013E-03 -7.137E-03 -1 - 3'09E-04 
9.936E-04 -7.084E-03 -1.222E-04 
9.960~-04 -8.249B-03 1.2393-04 
~ . S Z O E - O ~  -7.033~-03 O.OOOE+OO 
0.000E+00 39 30 no 
0.000E+00 38 30 no 
O.OOOE+OO 37 30 no 
0.000E+00 36 30 no 
Moment i j P in  Sh. force 















































































no' .  no 
no ;no 
no ., no 
no;-. . no 
no ' no 
no no 














DI: BABEEOOOO-O1717-02OO-OOO03 REV O&' 
ATTACHMENT 11[ 
Page: It-% of D- 62 Title: ESF Ground Support - Structural Steel Analysis 
I * -__.--.. - - .  
44 0.000E+00 0.000E+00 
43 0.000E+00 0.000E+00 
42 0.000E+00 0.000E+00 
41 0.000E+00 -5.870E+01 
40 0.000E+00 -3.321E+03 
39 0.000E+00 -2.9253+03 
38 0.000E+00 -2.922E+03 
37 0.000E+00 -1.174E+02 
36 0.000E+00 -1.375E+02 
35 0.000E+00 -1.6593+02 
34 0.000E+00 -3.7883+02 
33 0.000E+00 -3.8356+02 
32 O.OOOE+OO -1.788E+02 
31 0.000E+00 -1.6593+02 
30 O.OOOE+O? -1.37SEc02 
29 0 000E+OQ -1.174E+02 
28 O.OOOE+OO -1.202E+02 
27 O.OOOE+O.O -1.230E+02 
26 O.OOOE+OO -1.2023+02 
25 O.OOOE+O,O -5.366E+03 
24 0.000E+00 -1.3753+02 
23 0.000E+00. -1.659E+02 
22 0.000E+00 -1.7883+02 
21 O.OOOE+OO -1.041E+O4 
20 0.000E+00 -1.788E+02 
19 0.000E+00 -1.6593+02 
18 O.OOOE+OO -1.375E+02 
, 17 0.000E+00 -5.366&+03 
16 O.OOOE+OO -1.2023+02 
15 0.000E+00 -1.230Ec02 
14 0.000E+00 -1.202E+02 
13 0.000E+00 -1.511E+04 
12 0.000E+00 -1.513E+04 
11 O.O00E+00 -1.516E+04 
10 0.000E+00 -1.788Ec02 
9 O.QOOE+OO -1.8353+02 
8 0.000E+00 -1.788E+02 
7 0 - OOOE+OO -1.659E+02 
6 0.000E+00 -1.375E+02 
5 0.000E+00 -1.174E+02 
4 O.OOOE+OO -1.2023+02 
3 0.000E+00 -1.2303+02 
2 O.OOOE+OO -1.202E+02 
1 0.000E+00 -5.870E+01 













































35 30 no 
34 30 no 
33 30 no 
33 31 yes 
32 31 no 
32 32 .no 
31 32 no 
31 33 no 
30 33 no 
30 34 no 
30 35 no 
30 36 no 
30 37 no 
30 38 no 
30 39 no 
31 39 no 
31 40 no 
32 40 no 
32 41 no 
33 41 no 
33 42 no 
34 42 no 
35 42 no 
36 42 no 
37 42 EO 
38 42 no 
39 42 no 
39 41 no 
40 41 no 
40 40 no 
41 40 no 
41 39 no 
42 39 no 
42 38 no 
42 37 no 
42 36 no 
42 35 no 
42 34 no 
42 33 no 
41 33 no 
41 32 no 
40 32 no 
40 31 no 
39 31 yes 
Structural  element data ... 
Elem ID Nod1 Nod2 Prop F- shear F - axia  1 Mom- 1 Mom- 2 
48 1 48' 1 3 beam 9.245E+03 2.151E+04 3.7163+03 -2.881E-04 
47 1 47 48 3 '  beam -3.887E+O3 -1.6536+04 1.443E+03 -3.542E+03 
46 1 46 47 3 beam 2.8373+03 -1.234E+05 3.155E+03 -1.464E+03 
45 1 45 ' 46 3 beam 9.133E+03 -2.1293+05 8.828E+03 -3.088E+03 
44 1 44 45 3 beam -7.3203+03 -2.254E+Of 4.504E+03 -8.979E+03 
43 1 43 44 3 beam -1.3903+03 -1.3883+05 3.821E+03 -4.649E+03 
42 , 1  42 43 3 beam -2.7463+03 -1.262E+04 2.101E+03 -3.5843+03 
, 41'.1 41. 42 3 beam -4.9983+03 2.083E+04 -4.564E-04 -2.009E+03 
$ 0  . 2, ' . , '  '40 4 1  2 beam 1.1623+02 3.195E+04 4.672E+01 2.3883-05 . .  . '  49 I.. 2 ,:., 39 40 2 beam -1.815E+01 3.3933+04 4.781E+01 -5.5463+01 
_I. 3 9 2 beam -7.8873+02 6.3473+04 -2.6793+02 -6.4423+01 
38 2 beam 1.220E+03 6.4963+04 2.335E+02 2.569E+02 
36. - -  2 ,.. . 36 37 2 beam -1.4243+03 9.1043+04 -3.489E+02 -2.233E+02, 
, _..  38'+:'2.:.++, 38 
...A .,*% ."'? 37.:. 2 ;.:'.' 3,' 
'i. ix. . - ,  . . 
, : ' . , .5. ' ; ."  " .*;,* * j-kq'. .:; ,: $-. $.. .":. 
:;,;&$ 3%' * w.- ~ , *.\.uaa~';".' .. . . . , 
I DI: BmEE0000-01717-0200-00003 REV 0;t ATTACHMENT II 
Page: n-34 of II-62 Title: ESF Ground Support - Structural Steel Analysis 
35 2 
34 2 
























9 2  
8 . 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 2  

















18 . 19 
17 ';:la 
16 17 















21 , 22 
j t ructura 1 
Prop 
Properties 
Num . .Area - - - -  - - - - - - - - - - - -  
3 3.04800E-01 
2 3.787003-03 
























































































- - - - - - - - - - - -  
set log off 
log-file recording stopped 10-Aug-95 12:09 
Dynamic 






F L A W  a- i l e  opened -1X-Aug- 95 12 : 22 
Plastic 







- - - - - - - - - - - -  
i- 
I 
I :- I I DI: BABEE0000-01717-O2OO-OOOO3 REV 02 ATTACHMENT II \ 
, Title: ESF Ground Support - Structural Steel Analysis Page: II-35 of a-62 
I STATION: T8W1 18+00 
\ 
. I  
I 
I _. - -. . i 
* FUC log-file opened 10-Aug-95 
From F i l e  : ml8-k2dy.sav 
1 2 ~ 2 2  
LOADING: SEISMIC + DL+UTIL 1 STEEL SET: W6X20 Q 4' -0" 0.c. 
Seismic Model @18+00: Ctg-3, Ko=O.25, W6x20 S t e e l  S e t '  
> p r  stru' 
Structural  node data . . .  I 
Node X Y X-disp Y-disp Ang-disp Xfix yfix Rfix 
48 1.704E+00 -3.408E+00 
47 1.205E+00 -3.614E+00 
46 6.264E-01 -3.758E+00 
45 O.OOOE+OO -3.810E+00 
44 .-6.264E-01 -3.758E+00 
43 -1.205E+00 -3.614EcOO 
42 -1.704E+00 -3. R08'E+00 
41 -2.053E+00 -3.209E+00 
40 -2.380&+06, -2.975Ec00 
39 -2.694E+Od -2.694E+00 
' 38 -2.975E+00 -2.3803+00 
37 -3.209E+OO.f -2.053E+00 
36 -3.408E+0.0;" -1.704E+00 
35 -3.614E+Ob -1.205E+00 
34 -3.758E+OO"--k. 264E-01 
33 -3.810E+00 0.000E+00 
. 32 -3.7586+00 6.264E-01 
31 -3.614E+00 1.205E+00 
30 -3.408E+00 1.7043+00 
. 29 -3.2093+00 2.0533+00 
,..28 -2.975E+00 2.380E+00 
27 -2.694E+00 2.694E+00 
26 -2.380E+00 2.975Ec00 
. 25 -2.053E+00 3.209E+00 
' 24 -1.704E+00 3.408E+00 
23 -1.205E+00 3.614E+00 
22 -6.264E-01 3.758E+00 
21 0.000E+00 3.810E+00 
20 6.2643-01 3.758E+00 
19 1.205E+00 3.614E+00 
18 1.704E+00 3.4088+00 
17 2.053E+00 3.209E+00 
16 2.3803+00 2.9753+00 
15 2.6943+00 2.6943+00 
14 ,2.975E+00 2.3803+00 
13 3.209&+00 2.053E+00 
12 3.408E+00 1.704E+00 
11 3.614E+00 1.205E+00 
10 3.758E+00 6.264E-01 
9 3.8IOE+00 0.. 000E+00 
8 3.7Ei83+00 -6.2643-01 
7 3.614E+00 -1.205E+OO 
6 3.4083+00 -1.704E+00 
5 3.209E+00 -2.053E+00 
4 2.975E+00 -2.380E+00 
3 2 .694&+00  -2.6943+00 
2 .  2.380E+00 -2.9753+00 
, 1 ,2*053E+00 -3.209E+00 
M o d e  IC- load Y-load 
'.'g&.,> 0.000E+00 O,000E+00 






































































































i j ,Pin Sh. force 
39 30 no 
38 30 no 
37 30 no 


















































































































































DX: BABEE0000-0 17 ~~~O~OO-ooO0~ REV Oa 
ATTACHMENT 
Page: II-36 of 11-62 Title: ESF Ground Support - Structural Steel Analysis 
~ .-. . . - . .  
44 0.000E+00‘ 0.000E+00 0.000E+00 35 30 no 
43 0.000E+00 O.OOOE+OO O.OOOE+oo 34 30 no 
42 0.000E+00 O.OOOE+OO 0.000E+00 33 30 no 
41 0.000E+00 -5.8703+03 0.000E+00 33 31 yes 
40 0.000E+00 -1.32lE+O3 0.000E+00 32 31 no 
39 O.OOOE+OO -2.9253+03 0.000E+00 32 32 .no 
38 0.000E+00 -2.922E+03 0.000E+o0 31 32 no 
37 0.000E+00 -1.1743+02 0.000E+00 31 33 no 
36 0.000E+00 -3.3753+02 0.000E+00 30 33 no 
35 O.OOOE+OO -3.6593+02 O.OOOE+oO 30 34 no 
34 0.000E+00 -1.7883+02 0.000E+00 30 35 no 
33 0.000E+00 -3.8353+02 0.000E+00 30 36 no 
32 0.000E+00 -1.7883+02 0.000E+00 30 37 no 
31 0.000E+00 -1.6593+02 0.0003+00 30 38 no 
30 0.000E+00 -3.3753+02 0.000E+00 30 39 no 
29 0.000E+OC -1.174Ec02 0.000E+00 31 39 no 
28 0.000E+00 -1.2023+02 0.000E+00 31 40 no 
27 0.000E+00 -1.2308+02 0.000E+00 32 40 no 
26 0.000E+00~-1.202E+02 O.OOOE+OO 32 41 no 
25 0.000E+00”-5.366E+O3 O.OOOE+OO 33 41 no 
24 O.OOOE+Ob -1.3753+02 0.000E+00 33 42 no 
23 0.00OE+00’--1.659E+02 0.000E+00 34 42 no 
22 0.000E+00 -1.7883+02 0.000E+00 35 42 no 
21 0.000E+00 -1.041E+04 0.000E+00 36 42 no 
20 0.000E+00 -1.7883+02 0.000E+00 37 42 no 
19 0 . 0 0 0 E + 0 0  -1.6593+02 O.OOOE+OO 38 42 no 
18 0.000E+00 -1.3753+02 0.000E+00 39 42 no 
17 0.000E+00 -5.3663+03 0.000E+00 39 41 no 
16 0.000E+00 -1.2023+02 0.000E+00 40 41 no 
15 0.000E+00 -1.2303+02 0.000E+00 40 40 no 
14 0.000E+00 -1.2023+02 0.000E+00 41 40 no 
13 0.0003+00 -1.5113+04 9.085E+03 41 39 no 
11 0.000E+00 -1.516E+04 9.0853+03 42 38 no 
8 0 .000E+00  -1.788E+02 0.000E+00 42 35 no 
6 O . C ) O O E + O O  -1.375E+02 0.000E+00 42 33 no 
5 O.OOOE+OO -1.1743+02 0.000E+00 41 33 no 
3 0.00OE+00 -1.230E+02 0.000E+00 40 32 no 
2 O.OQOE+OO -1.2023+02 0.000E+00 40 31 no 
1 0.000E.cOO -5.8703+03 0.000E+00 39 31 yes 
12 0.000E+00 -l.f13E+04 9.0853+03 42 39 no 
10 0.000E+00 -1.788E+O2 0.000E+00 42 37 no 
9 O.OOOE+OO -3.8353+02 0.000E+00 42 36 no 
7 O.OOOE+OO -1.6593+02 0.000E+00 42 34 no 
4 O.QOOE+OO -1.2023+02 0.000E+00 41 32 no 
StructLral element data ... 
Elem ID Nod1 Nod2 Prop F-shear F-axial Mom-1 Mom- 2 
48 1 48 1 3 beam 2.114E+04 1.051E+05 8.4963+03 -4.9473-05 
47 1 47 48 3 beam -1.8253+04 1.247E+05 -1.466E+03 -8.395B+03 
46 1 46 47 3 beam 1.235E+04 3.590E+04 6.0373+03 1.327E+03 
45 1 45 46 3 beam 8.7716+03 2.2443+04 1.1393+04 -5.876E+03 
44 1 44 45 3 beam -8.593E+03 4.643E+04 5.649E+03 -1.1053+04 
43 1 43 44 3 beam -1.319B+04 8.9653+04 -2.074E+03 -5.7863+03 
42 1 42 43 3 beam 1.915E+04 1.792E+05 8.4643+03 1.8783+03 
‘ ‘ 4 1  1 41 42 3 beam -2.202E+04 1.531E+OS 8.3633-05 -8.8493+03 
40 2 40 41 2 beam -2.530E+02 7.6353+04 -1.017E+02 1.8973-05 
3 9  2 39 40 2 beam 8.506E+02 6.8203+04 2.4563+02 1.1293+02 
38 2 38 39 2 beam -1.8993+03 9.2643+04 -5.713E+02 -2.2903+02 
37 2 37 38 2 beam 3.9903+03 8.863E+O4 1.011E+O3 5.9263+02 
36 2 36 37 2 beam -6.0633+03 1 .5643+05  -1.394E+O3 -1.043E+O3 
C .  . *  - . /  . . *  
I . .  ,? 7 r: 
p 
. :. . . 



























3 8 2  
7 2  
6 2  
5 2  
3 2  
2 2  
1 2  




Page: It-37 of 11- 62 I Title: ESF Ground Support - Structural Steel Analysis 
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beam 6.84 9Et03 

































0 . 0 0 0 0 0 ~ + 0 0  
0.00000E+00 






0 . 0 0 0 0 0 2 + 0 0  
0.00000E+00 
Dynamic 




Yield - - - - - - - - - - - -  
0.00000E+00 







0 . 0 0 0 0 0 E + 0 0  
o.ooooos+oo 
- - - - - - - - - _ _ _  
- - - - - - - - - - - -  
C 
=-set log off 
* log-file recording stopped 10-Aug-95 12:22 
DI: BABEE0000-017 17-02OO-OOOO3 REV 04 
ATTACHMENT 
Page: II-:sof E-42 Title: ESF Ground Support - Structural Steel Analysis 
. * ---. 
Structural node data . . .  
Node X Y 
48 1.704E+00 -3.408E+00 
47 1.205E+00 -3.614Ec00 
46 6.264E-01 -3.758Ec00 
45 0.000E+00 -3.810E+00 
44 -6.264E-01 -3.758E+OO 
43 -1.205E+00 -3.614E+00 
42 -1 .'704E+00 -3 . .  408E+00 
41 -2.053E+0? -3.209E+00 
40 -2.380E+OQ -2.975E+00 
39 -2.6943+00 -2.694Ec00 
38 -2.97SE+OO -2.380Ec00 
37 -3.209E+O@ -2.0S3E+00 
36 -3.4088+00 -1.704E+00 
35 -3.614E+Ob -1.20SE+00 
34 -3.758E+00a- 6.264E-01 
33 -3.810E+00 O.OOOE+OO 
32 -3.758E+00 6.264E-01 
31 -3.614E+00 1.20SE+00 
30 -3.408E+00 1.7043+00 
29 -3.209E+O0 2.053E+00 
28 -2.97SE+00 2.380E+00 
- 27 -2.694E+00 2.694E+00 
26 -2.380E+00 2.975E+OO 
25 -2.053E+00 3.209E+00 
24 -1.704E+00 3.408Ec00 
23 -1.20SE+00 3.614Et.00 
22 -6.264E-01 3.7583+00 
20 6.264E-01 3.758E+OO 
21 0 .000E+00  3.810E+00 
19 1.20SE+00 3.614Ec00 
18 1.704E+00 3.408Ec00 
17 2.053E+00 3.209E+OO 
16 2.380E+00 2.975E+00 
15 2.694E+00 2.694Ec00 
14 2.975E+00 2.380E+00 
13 3.209E+00 2.0S3E+00 
12 3.408E+00 1.704E+00 
11 3.614E+00 1.205E+00 
10 3.7586+00 6.264E-01 
9 3.810Ec00 0 .  OOOEcOO 
8 3.758E+00 -6.264E-01 
7 3.614E+00 -1.20SE+00 
6 3.408E+00 -1.704E+00 
5 3.209E+00 -2.053E+00 
4 2.975E+OO -2.380E+00 
3 2.694E+00 -2.694E+00 
I 2 2.380E+00 -2.97SE+00 
1 2.053E+OO -3.209E+OO 
+de X-load Y- load 
4 8  0.000E+00 O.OOOE+OO 
47 'I. O.OOOE+OO 0.000E+00 
46:- O.OOOE+bO 0.000E+00 
?si.. 0 OOOE+OO 0.000E+00 
t 
STEEL 
X-disp Y-disp Ang-disp 
9.567E-04 -1.137E-03 -2.504E-04 
9.055E-04 -1.028E-03 -2.029E-04 
8.548E-04 -9.256E-04 -1.920E-04 
8.044E-04 -8.514E-04 3,425E-06 
7.541E-04 -9.338E-04 2.122E-04 
7.013E-04 -1.050E-03 2.251E-04 
6.486E-04 -1.168E-03 2.688E-04 
5.910E-04 -1.271E-03 0.000E+00 
5.S97E-04 -1.400E-03 2.964E-04 
5.188E-04 -1.528E-03 3.060E-04 
4.838E-04 -1.684E-03 2.7645-04 
4.510E-04 -1.813E-03 2.70SE-04 
3.837E-04 -2.1956-03 1.62Z.E-04 
3.638E-04 -2.436E-03 8.98SE-05 
3.608E-04 -2.710s-03 -3.9243-06 
3.700E-04 -2.976E-03 -9.629E-05 
3.929E-04 -3.. 213E-03 -1.624E-04 
4.270E-04 -3.408E-03 -2.537s-04 
4.622E-04 -3.575E-03 -2.745E-04 
4.970E-04 -3.704E-03 -2.660E--04 
S.328E-04 -3.841E-03 -2.816E-04 
5.790E-04 -3.953E-03 -2.808E-04 
6.108E-04 -4.071E-03 -2.682E-04 
6.530E-04 -4.1616-03 -2.355E-04 
6.96lE-04 -4.275E-03 -2.0853-04 
7.5436-04 -4.379E-03 -1.726E-04 
8.303E-04 -4.429E-03 4.9433-06 
9.063E-04 -4-3723-03 1.9163-04 
9.630E-04 -4.255E-03 2.243E-04 
1.004E-03 -4.132E-03 2.514E-04 
1.044E-03 -4.033E-03 2.786E-04 
1.073E-03 -3.911E-03 2.833E-04 
1.113E-03 -3.788E-03 3.0S9E-04 
1.145E-03 -3.643E-03 2.151E-04 
1.173E-03 -3.S14E-03 4.217E-04 
1.2066-03 -3.337E-03 3.591B-04 
1.23SE-03 -3.138E-03 3.612EiO4 
1.2SOE-03 -2.904E-03 2.714E-OS 
1.2S3E-03 -2.634E-03 1.420E-05 
1.248E-03 -2.362s-03 -9.S38E-05 
1.228E-03 -2.124E-03 -3.639E-04 
1.194E-03 -1.919E-03 -2.636E-04 
1.160E-03 -1.748E-03 -2.68SE-04 
1,1263-03 -1.62lE-03 -2.741E-04 
3.088E-03 -1.472E-03 -2.95fE-04 
1.044E-03 -1.35SE-03 -2.861E-04 
1.011E-03 -1.230s-03 0.000E+00 
4.1732-04 -i.989~-03 2.6a5~-04 
Moment' i j Pin Sh. force 
O.OOOE+OO 39 30 no 
0.000E+00 38 30 no 
0.000E+00 37 30 no 
O.OOOE+OO 36 30 no 
I SET: W6X20 @ 
Xfix Yfix Rfix 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
EO no no 
no no no 
no no no 
no . no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no no 
no no-.. no 
no no :no 
no no 'no 
no . no j.. no 
no no ' n o  
no no no 
no no - no 
no no * no 
no no no 
no no no 
no no no 
no no  no 
no  no no 
no no no 
no no no 
no no no 
no no no 
no no no 
Angle Bond 
a .  
! 
DI: BABEE0000-01717-02OO-W3 REV Oa 
ATTACHMENT n 
Page: lI-3qOf II- 62 Title: ESF Ground Support - Structural Steel Analysis I 





































































































































35 30 no 
34 30 no 
33 30 no 
33 31, yes 
32 31 no 
32 32 .no 
31 32 no 
31 33 no 
30 33 no 
30 34 no 
30 35 no 
30 36 no 
30 37 no 
30 38 no 
30 39 no 
31 39 no 
31 40 no 
32 40 no 
32 41 no 
33 41 no 
33 42 no 
34 42 no 
35 42 no 
36 42 no 
37 42 no 
38 42 no 
39 42 no 
39 41 no 
40 41 no 
40 40 no 
41 40 no 
41 39 no 
42 39 no 
42 38 no 
42 37 no 
42 36 no 
42 35 no 
42 34 no 
42 33 no 
41 3 3  no 
41 32 no 
40 32 no 
40 31 no 
39 31 yes 
Structural element data . . .  
Elem ID Nod1 Nod2 Prop F-shear F-axial Mom- 1 M o m  - 2 
48 1 48 1 3 beam 2.517E+04 1.300E+04 1.012E+04 -6.228s-04 
47 1 47 48 3 beam -1.623E+04 -9.084Ec04 1.345E+03 -1.011E+04 
46 1 46 47 3 beam -8.478E+02 -3.252E+05 9.1663+02 -1.422E+03 
4 5  1 45 46 3 beam 6.151E+04 -6.061E+05 3.955E+04 -8.946E+02 
44 1 44 45 3 beam -S.715E+04 -5.975E+05 3.6833+03 -3.960E+04 
43 1 43 44 3 beam -7.453E+03 -3.3423+05 -8.160E+02 -3.6263+03 
. . 42 1 42 43 3 beam 2.329E+04 -5.331E+04 1.155E+04 1.029E+03 
. 4 1  1 41 42 3 beam -2.845E+04 3.5293+04 6.196E-04 -1.1443+04 '..*40 2 40 41 2 beam -1.020E+03 8.3153+04 -4.0993+02 1.170E-05 
a g g ?  2 39 40 2 beam 2.2913+03 7.9493+04 5.471E+02 4.182E+02 


























6 2  
11: ; 
3 2  
2 2  
1 2  
;t ruc tura 1 
Prop 
I DI: BABEEOOOO-01717-0200-00003 REV a 1 ATTACHMENT II 






















































































































































_ _ _ - - - - - - - - -  - _ - - - - - - - - _ _  
3.04800E-01 2.75800E+10 
3.78700E-03 1.64000E+ll 
Cable Bond Cable Bond 
S t i E f ness 
0.00000E+00 0.00000E+00 
0 ~ 00000E+00 0.00000E+00 






































Density Moment _ - - - - - - - - - - -  - - - - - - - - - - - -  - _ - - - - - - - - - -  
2.36000E-03 0.00000E+00 Not Set 
1.72300E-05 0.00000E+00 Not S e t  
Yield Compressive Support 
Strength Yie ld  Stiffness 
0 . 0 0 0 0 0 E + 0 0  0 . 0 0 0 0 0 E + 0 0  0 . 0 0 0 0 0 6 + 0 0  
_ - _ - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
0.00000E+00 0.00000E+00 0.00000E+00 
set log o f f  




DI: BABEE0000-01717-0200-00003 REV 0;t . 
I .  ATTACHMENT II . Title: ESF Ground Support - Structural S t d  Analysis Page: IT- 41. of II- 62 - - _ _  _.. .--. -.  . - - -  - - . .  - ..._ .---.-  ._ . - . . e  . . -  
STATION: TSW2 @ H i 0 0  
LOADING: SEISMIC i DL+UTIL 
i FUC log-file opened 1-Sep-95 13:48 
From File! : m34c2k2d.sav 
>pr stru STEEL SET: W6X20 @ 4'-0'' 0.C. 
Structural node data ... 
Node X Y X-disp Y-disp Ang-disp Xfix Yfix Rfix 
48 1.7043+00 -3.4083+00 1.3033-03 -1.6073-03 -3.8773-04 no no no 
47 1.2053+00 -3.6143+00 1.2253-03 -1.4303-03 -3.1393-04 no no no 
46 6.2643-01 -3.7583+00 1.1543-03 -1.2903-03 -1.9873-04 no no no 
45 0.0003+00 -3.8103+00 1.0983-03 -1.2463-03 4.4053-05 no no no 
44 -6.2643-01 -3.7583+00 1.0443-03 -1.3473-03 2.7883-04 no no no 
43 -1.2053+00 -3.6143+00 9.7123-04 -1.5243-03 3.5013-04 no no no 
42 -1.7043+00 -3.4083+00 8.9233-04 -1.7113-03 3.9333-04 no no no 
41 -2.0533+0,0 -3.2093+00 8.1583-04 -1.8523-03 0.0003+00 no no no 
40 -2.3803+09 -2.9753+00 7.7013-04 -2.0233-03 4.1563-04 no no no 
39 -2.6943+00 -2.6943+00 7.0693-04 -2.2063-03 4.3013-04 no no no 
38 -2.9753+00 -2.3803+00 6.5503-04 -2.4073-03 3.5553-04 no no no 
37 -3.2093+09 -2.0533+00 6.0883-04 -2.5753-03 4.0883-04 no no no 
36 -3.4083+00 -1.704E+00 5.5063-04 -2.8353-03 3.7993-04 no no no 
35 -3.6143+00 -1.2053+00 5.1973-04 -3.1013-03 1.8003-04 no no no 
34 -3.7583+00 -6.2643-01 5.0503-04 -3.4503-03 1.1823-04 no no no 
33 -3.8103+00 0.0003+00 5.0883-04 -3.8433-03 -1.3663-05 no no no 
32 -3.7583+00 6.2643-01 5,1673-04 -4.2283-03 -1.1823-04 no no no 
31 -3.6143+00 1.2053+00 5.2953-04 -4.5623-03 -1.7273-04 no no no 
30 -3.4083+00 1.7043+00 5.6053-04 -4.8233-03 -3.7543-04 no no no 
,29 -3.2093+00 2.0533+00 6.1373-04 -5.0793-03 -3.9103-04 no no no 
28 -2.9753+00 2.3803+00 6.6353-04 -5.2413-03 -3.6443-04 no no no 
27 -2.6943+00 2.6943+00 7.1133-04 -5.4523-03 -4.1993-04 no no no 
26 -2.3803+00 2.9753+00 7.72131-04 -5.6143-03 -3.6513-04 no no no 
25 -2.0533+00 3.2093+00 8.1773-04 -5.7653-03 -3.6853-04 no no no 
24 -1.7043+00 3.4083+00 8.7473-04 -5.8963-03 -3.4713-04 no no no 
23 -1.2053+00 3.6143+00 9.3653-04 -6.0643-03 -3.1503-04 no no no 
22 -6.2643-01 3.7583+00 1.0203-03 -6.2193-03 -2.6903-04 no no no 
21 0.0003+00 3.8103+00 1.1293-03 -6.3153-03 -1.6133-05 no no no 
20 6.2643-01 3.7583+00 1.2373-03 -6.2293-03 2.7443-04 no no no 
19 1.2053+00 3.6143+00 1.3243-03 -6.0573-03 3.6013-04 no no no 
18 1.7043+00 3.4083+00 1.3893-03 -5.6703-03 3.7693-04 no no no 
17 2.0533+00 3.2093+00 1.4423-03 -5.72i~-03 4.0413-04 no no PO 
16 2.3803+00 2.9753+00 1.4633-03 -5.5503-03 3.8773-04 no no no 
15 2.6943+00 2.6943+00 3.5373-03 -5.3783-03 4.170E-04 no no no 
14 2.9753+00 2.3803+00 1.5763-03 -5.1703-03 3.0133-04 no no no 
13 3.2093+00 2.0533+00 1.6183-03 -5.0093-03 5.4043-04 no no no 
12 3.4083+00 1.7043+00 3.6713-03 -4.7383-03 4.8403-04 no no no 
11 3.6143+00 1.2053+00 1.701E-03 -4.4723-03 3.9493-04 no no no 
10 3.7583+00 6.2643-01 1.7133-03 -4.1263-03 4.5813-05 no no no 
9 3.8103+00 0.0003+00 1.7043-03 -3.7393-03 1.0023-05 no no no 
8 3.7583+00 -6.2643-01 1.7063-03 -3.3453-03 -1.1883-04 no no no 
7 3.6143+00 -1.2053+00 1.6913-03 -2.9983-03 -1.8803-04 no no no 
6 3.4083+00 -1.7043+00 1.6563-03 -2.7263-03 -3.8553-04 no no no 
5 3.2093+00 -2.0533+00 1.5983-03 -2.4703-03 -3.9783-04 no no no 
4 2.9753+00 -2.3603+00 3.5543-03 -2.3023-03 -3.6253-04 no no no 
3 2.6943+00 -2.6943+00 1.4993-03 -2.0923-03 -4.4173-04 no no no 
2 2.3803+00 -2.9753+00 1.4313-03 -1.9163-03 -4.1103-04 no no no . 1 2.0533+00 -3.2093+00 1.3813-03 -3.7493-03 0.0003+00 no no no 
Node X-load Y-load Moment i j Pin Sh. force Angle Bond 
4 8  0.0003+00 0.0003+00 0.000Et00 39 30 no 
. 4 7  O.OOOE+OO 0.0003+00 0.000E+00 38 30 no 
" 4 6  'O.OOOE+OO 0.0003+00 0.000E+00 37 30 no 
45 O . I Q O O E + O O  0.0003+00 o.OOOE+OO 36 30 no 
















































DI: BABEEOOOO-01717-0200-00003% REV Oa ' 
ATTACHMENT II[ 
Page: ' U - ~ o f  11- 62 Title: ESF Ground Support - Structural Steel Analysis 
0.000E+00 0.000E+00 0.000E+00 35 30 no 
0.000E+00 0.000E+00 0.000E+00 34 30 no 
0.000E+00 0.000E+00 0.000E+00 33 30 no 
0.000E+00 -5.8703+01 0.000E+00 33 31 yes 
0.000E+00 -1.3213+03 0.000E+00 32 31 no 
0 .0003+00  -2.9253+03 0.000E+00 32 32 'no 
0.000E+00 -2.9223+03 0.000E+00 31 32 no 
0.000E+00 -1.1743+02 0.000E+00 31 33 no 
0.000E+00 -1.3753+02 0.000E+00 30 33 no 
0.000E+00 -1.6593+02 0.000E+00 30 34 no 
0.000E+00 -1.7883+02 0.000E+00 30 35 no 
0.000E+00 -1.8353+02 0.000E+00 30 36 no 
0.000E+00 -1.6593+02 0.000E+00 30 38 no 
O.OOOE+OD -1.3753+02 0.000E+00 30 39 no 
0.000E+O.0 -1.1743+02 0.000E+00 31 39 no 
0.000E+00 -1.2023+02 0.000E+00 31 40 no 
0.000E+00 -1.2303+02 0.000E+00 32 40 no 
0.000E+00 -1.2023+02 0.000E+00 32 41 no 
0.000E+00 -5.2333+03 0.000Ec00 33 41 no 
O.OOOE+OO -1.3753+02 O.ObOE+OO 33 42 no 
0,00OE+00' -1.659E+02 0.000E+00 34 42 no 
0.000E+00 -1.7883+02 0.000E+00 35 42 no 
0.000E+00 -1.041E+04 0.000E+00 36 42 no 
O.OOOE+OO -1.7883+02 0.000E+00 37 42 no 
0.000E+00 -1.6593+02 0.000E+00 38 42 no 
0.000E+00 -1.3753+02 0.000E+00 39 42 no 
0.000E+00.-5.233E+03 0.000E+00 39 41 no 
0.000E+00 -1.2023+02 0.000E+00 40 41 no 
0.000E+00 -1.2303+02 0.000E+00 40 40 no 
0.000E+00 -1.2023+02 0.000E+00 41 40 no 
O.OOOE+OO -1.511E+04 9.085E+03 41 39 no 
0.000E+00 -1.5133+04 9.0853+03 42 39 no 
0.000E+00 -1.5163+04 9.0853+03 42 38 no 
0.000E+00 -1.7883+02 0.000E+00 42 37 no 
0.000Ec00 -1.8353+02 0.000E+00 42 36 no 
0.000E+00 -1.7883+02 0 . 0 0 0 E + 0 0  42 35 no 
0.000E+00 -1.6593+02 0.000E+00 42 34 no 
0.000E+00 -1.375E+02 0.000E+00 42 33 no 
0.000E+00 -1.1743+02 0.000E+00 41 33 no 
0.000E+00 -1.2023+02 0 . 0 0 0 E + 0 0  41 32 no 
0.000E+00 -1.2303+02 0.000E+00 40 32 no 
0 .0003+00  -1.2023+02 0.000E+00 40 31 no 
0 . 0 0 0 E + 0 0  -5.8703+01 0.000E+00 39 31 yes 
0.000E+00 -1.7883+02 0.000E+00 30 37 no 
Structural element 
Elem ID Nod1 Nod2 
48 3. 48 1 
47 3. 47 48 
46 3. 46 47 
'45 3. 45 46 
44 1 44 45 
43 1. 43 44 
42 1 42 43 
41 I 41 42 
40 2 40 41 
39 2 39 40 
38 2 38 39 
37 2 37 38 













































Mom- 1 Mom- 2 
4.9203+03 7.4363-04 













DI: BABEE0000-01717-0200-00003. REV O& I 
ATTACHMENT II 
Page: 'II-43 of II-. 62 Title: ESF Ground Support - structural Steel Analysis 
35 2 35 36 
34 2 34 35 
33 2 33 34 
32 2 . 32 33 
31 2 31 32 
30 2 30 31 
29 2 29 30 
28 2 28 29 
27 2 27 28 
26 2 26 27 
25 2 25 26 
24 2 24 25 
23 2 23 24 
22 2 22 23 
21 2 21 22 
20 2 20 21 
19 2 19 20 
18 2 18 19 
17 2 17 18 
16 2 16 17 
15 2 15 16 
14 2 14 15 
13 2 13 14 
12 2 12 13 
11 2 11 12 
10 2 10 11 
9 2  9 10 
8 2  8 9 
7 2  7 8 
6 2  6 7 
5 2  5 6 
4 2  4 5 
3 2  3 4 
2 2  2 3 







































































2.6833+05 1.6853+02 2.2633+03 
3.5113+05 -7.5973+02 -1.8053+02 
3.8893+05 -4.0723+02 7.8173+02 
3.8083+05 -5.5753+02 3.8303+02 
2.6473+05 -2.1453+03 -1.9663+01 
3.3423+05 2.8363+01 5.3913+02 
3.0593+05 3.9443+03 2.1603+03 
1.8593+05 7.9163+02 1.5403+03 
7.6533+04 4.7633+01 9.9453+01 
2.497E+04 2.2023+02 -7.5593+01 
6.7123+03 5.3343+01 -2.8803+02 
-4.1623+04 3.9403+02 -4.4153+01 
-9.9443+04 1.8733+03 -3.9643+02 
-1.0223+05 7.4693+02 -1.8683+03 
-4.0843+04 7.766E+Ol -7.3373+02 
1.4973+04 8.3303+01 -9.3663+01 
4.0573+04 3.106E+Oi! -7.4213+01 
1.0103+05 -5.3593+02 -2.998Et02 
1.0863+05 9.029E+02 5.1213+02 
1.9263+05 -2.441E+03 -8.9673+02 
1.6663+05 5.8093+03 2.4523+03 
3.2083+05 2.4323+03 3.2283+03 
2.7143+05 5.6933+03 6.6183+03 
3.4663+05 1.226E+02 3.4353+03 
1.5553+05 -1.5173+03 -1.8893+03 
9.4133+04 -9.109E+01 -8.3183+02 
3.8373+05 -4.4873+02 -1.2443+02 
3.8873+05 -7.1933+02 4.3443+02 
3.5013+05 7.4533+01 7.318E+02 
2.7413+05 -2.1433+03 -7.4833+01 
2.9753+05 1.9813+03 2.1553+03 
1.7383+05 -1.4843+03 -1.9833+03 
1.7473+05 4.160Et02 1.4793+03 
1.012E+05 1.1643+01 -3.9963+02 
8.6503+04 6.3713-05 1.2653+01 
Structural Properties . . .  
Prop 
Num . Area E 
3 3.048003-01 2.758003+30 
2 3.787003-03 1.64000Etll 
Prop. Cable Bond Cable Bond 
Num. Stiffness Strength 
3 0.00000E+00 0.00000E+00 
2 0.00000E+00 0.00000E+00 
Dynamic 




Strength Yield - - - - - - - - - - - -  - - - - - - - - - - - -  
0.00000E+00 0.00000E+00 
0.00000E+00 0.00000E+00 
>set log off 
.* log-file recording stopped 1-Sep-95 13:48 
* FLAC log-file opened 1-Sep-95 13:52 




- - - - - - - - - - - -  
Support 
Stiffness 
From File : m34c2k2d.sav 
>pr stru 
Structural node data ... 
Node X Y X-disp Y-disp Ang-disp Xfix Yfix Rfix 
F 
.. ,- .. . . ! .  . . . \  
DI: BABEE0000-01717-0200-00003, REV Od 
ATTACHMENT II 
Page: 'JI-4bf II- 6~ Title: ESF Ground Support - Structural Steel Analysis 
c ' .  
* FLAC log-file opened 7-Sep-95 8:48 
From File : m34c2k2d.sav 
>pr x y i 28 44 j 28 44 
x coordinate 
I 28 ' 29 30 31 32 . 33 34 35 36 
J 
44 -4.800-4.200-3.600-3.000-2.400-1.800-1.200 -.600 .OOO 
43 -4.800-4.200-3.600-3.000-2.400-1.800-1.200 -.600 .OOO 












30 -4.800-4.200-3.600-3.000-2.400-1.704-1.205 -.626 -000 
29 -4.800-4.200-3.600-3.000-2.400-1.800-1.200 -.600 ,000 




















I 4 0  41 42 
2.400 3.000 3.600 
2.400 3.000 3.600 
2.400 3.000 3.600 
2.380 3.000 3.600 








2.694 2.975 3.600 
2.380 3.000 3.600 
2.400 3.000 3.600 
2.400 3.000 3.600 
























44 4.800 4.800 4.800 4.800 
43 4.200 4.200 4.200 4.200 
42 3.600 3.600 3.600 3.600 
,423 3.000 3.000 3.000 3.000 
46 2.400 2.400 2.400 2.380 
39 1.800 1.800 1.704 2.053 
30 1.200 1.200 1.205 
3'7 ,600 ,600 .626 
r 
32 33 34 35 36 
37 38 39 
.600 1.200 1.800 
.600 1.200 1.800 
.626 1.205 1.704 
2.053 
2.053 
.626 1.205 1.704 
'.600 1.200 1.800 
.600 1.200 1.800 
37 38 39 
4.800 4.800 4.800 4.800 4.800 4.800 4.800 4.800 
4.200 4.200 4.200 4.200 4.200 4.200 4.200'4.200 
3.600 3.408 3.614 3.758 3.810 3.758 3.614 3.408 
3.209 2.975 3.209 
2.694 






>nr stm STEEL SET: W6X20 8 4' -0" O.C.  
Structural node data . . .  
Node X Y X-disp Y-disp Ang-disp Xfix 
48 1.'704E+00 -3.4086+00 9.5793-04 -1.1273-03 -2.457E-04 
47 1. .20SE+00 -3.6143+00 
46 6.264E-01 -3.7583+00 
45 0.000E+00 -3.810E+00 
44 -6.264E-01 -3.758E+00 
43 -1.20SE+00 -3.614E+00 
42 -1.'704E+00 -3.408E+00 
41 -2.053E+00 -3.209E+00 
40 -2.380E+OO -2.975E+00 
39 -2.694E+06 -2.694E+00 
38 -2.975E+00 -2.380Et00 
37 -3.209EcOO; -2.OS3E+OO 
36 -3.408E+06'-1.704E+OO 
35 -3.614E+Ob -1.205E+00 
34 -3.758E+00.-6.264E-01 
33 -3.(310E+00 0.000E+00 
32 -3.7583+00 6.2643-01 
31 -3.6143+00 1.205E+00 
30 -3.4083+00 1.704E+00 
29 -3.2093+00 2.053E+00 
28 -2.9753+00 2.380E+00 
27 -2.694E+00 2.694E+00 
26 -2.3803+00 2.975E+00 
25 -2.053E+00 3.2093+00 
24 -1.704E+00 3.4083+00 
23 -1.205E+00 3.614&+00 
22 -6.264E-01 3.758E+00 
20 6.264E-01 3.758E+00 
21 0.000E+00 3.810E+00 
19 1.205E+00 3.614E+00 
18 1. ?04E+00 3.408E+00 
17 2.0533+00 3.209E+00 
16 2.380E+00 2.9753+00 
15 2.6943+00 2.6943+00 
14 2.9753+00 2.3803+00 
13 3.209E+00 2.0533+00 
12 3.408E+00 1.7043+00 
11 3.614E+00 1.205E+00 
10 3.7583+00 6.264E-01 
8 3.7583+00 -6.2643-01 
7 3.6143+00 -1.2053+00 
6 3.4083+00 -1.704E+00 
5 3.209E+00 -2.053E+00 
4 2.9753+00 -2.380E+00 
3 2.6943+00 -2.694E+00 
2 2.3803+00 -2.975E+00 
1 2.0533+00 -3.2093+00 
9 3. eio~+oo 0. OOOE+OO 
&ode X-load Y - load 
' La . ' ,  0.0003+00 0.000E+00 
47 O.OOOE+OO O.OOOE+OO 
46: 0.000E+00 O.OOOE+OO 
45 ,I 0 a 000E+00 
,b? .- '  . 
0.0003+00 
. I  . ..- 
.:*-. % 




































































































i j Pin 
39 30 no 
38 30 no 
37 30 no 



































































































































































































I DI: BABEE0000-01717-O200-00003 RFiV Oa I 
ATTACHMENT II 
Page: II-4af II-62 - 1 -- Title: - _  -ESF Ground Support -- - Smcml Steel Analysis 
44 o.OOOE+OO' 0;000E+00 0.000E+00 35 30 no 
43 0.000E+00 O.OOOE+OO 0.000E+00 34 30 no 
42 0.000E+00 0.000E+00 0.000E+00 33 30 no 
41 0.000E+00 -5.8703+01 O.OOOE+OO 33 31 yes 
40 0.000E+00 -1.321E+O3 O.OOOE+OO 32 31 no 
39 0.000E+00 -2.9253+03 O.OOOE+OO 32 32 .no 
38 0.000E+00 -2.922E+03 0.000E+00 31 32 no 
37 0.000E+00 -1.1743+02 0.000E+00 31 33 no 
36 0.000E+00 -1.3753+02 O.OOOE+OO 30 33 no 
35 O.OOOE+OO -1.659E+02 0.000E+00 30 34 no 
34 0.000E+00 -1.7883+02 0.000E+00 30 35 no 
33 0.000E+00 -1.8353+02 0.000E+00 30 36 no 
. 32 0.000E+00 -1.7883+02 0.000E+00 30 37 no 
31 0.000E+00 -1.659E+02 0.000E+00 30 38 no 
30 0.000E+00 -1.375Ec02 0.000E+00 30 39 no 
29 0.000E+OCf -3.1743+02 0.000E+00 31 39 no 
28 0.000E+06 -1.2023+02 0.000E+00 31 40 no 
26 0.000E+00f-1.202E+02 0.000E+00 32 41 no 
24 O.OOOE+OO -1.3753+02 0.000E+00 33 42 no 
23 O.OOOE+OO'--l. 659E+02 O.OOOE+OO 34 42 no 
22 0.000E+00 -1.7883+02 0.000E+00 35 42 no 
21 0.000E+00 -1.041E+04 0.000E+00 36 42 no 
20 0.000E+00 -1.788E+02 0.000E+00 37 42 no 
19 O.OOOE+OO -1.6593+02 0.000E+00 38 42 no 
18 0.000E+00 -1.3753+02 0.000E+00 39 42 no 
17 0.000E+00 -5.3663+03 0.000E+00 39 41 no 
16 0.000E+00 -1.202E+02 0.000E+00 40 41 no 
15 0.000E+00 -1.230E+02 0.000E+00 40 40 no 
1 4  O.OOOE+OO -1.202E+02 O.OOOE+OO 41 40 no 
13 0.000E+00 -1.511E+04 9.0853+03 41 39 no 
12 0.000E+00 -1.5133+04 9.085Ec03 42 39 no 
11 0.000E+00 -1.516E+04 9.085E+o3 42 38 no 
10 0.000E+00 -3.7883+02 0.000E+00 42 37 no 
9 0.000E+00 -1.835Ec02 0.000E+00 42 36 no 
8 0.000E+00 -1.7883+02 0.000E+00 42 35 no 
7 O.OOOE+OO -1.6593+02 0.000E+00 42 34 no 
6 0.000E+00 -1.375E+02 0.000E+00 42 33 no 
5 0.000E+00 -1.3743+02 0.000E+00 41 33 no 
4 0.000E+00 -1.2023+02 0.000E+00 41 32 no 
3 0.000E+00 -1.2303+02 0.000E+00 40 32 no 
2 O.OUOE+OO -1.2023+02 0.000E+00 40 31 no 
1 0.000E+00 -5.870E+01 0.000Ec00 39 31 yes 
27 O.OOOE+OO -1.230E+02 0.000E+00 32 40 no 
25 0.000E+00"-5.366E+O3 0.000E+00 33 41 no 
-Structural element data ... 
Elem ID Nod1 Nod2 Prop F-shear 
48 1 48 1 3 beam 2.456E+04 
47 1 47 48 3 beam -1.650E+04 
46 .1 46 47 3 beam -1.485E+03 
45 1 45 46 3 beam 6.224E+04 
44 1 44 45 3 beam -5.9353+04 
43 1 43 44 3 beam -3.5903+03 
. I  42 1 42 43 3 beam 1.476E+04 
41 1 41 42 3 beam -2.2503+04 
4 0  2 40 41 2 beam -5.6963+02 
39 2 39 40 2 beam 1.379E+O3 
38 2 38 39 2 beam -2.7033+03 
37 2 37 38 2 beam 4.039~+03 
36 2 36 37 2 beam -4.1993+03 






















































7 2  
): ; 
- 4  2 
3 2  
2 2  
1 2  
DI: BABEE0000-O1~17-0200-00003 REV 0% 
- ATTACHMENTII 
















20 : 21 
19 20 
18 , 19 
16 :"17 















17 ..;. 18 
S t r u c t u r a l  P r o p e r t i e s  
Prop 


















































































































Dynamic P l a s t i c  
I Densi ty  Moment - - - - - - - - - - - -  - - - - - - _ - - - - _  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
3.04800E-01 2.75800E+10 2.360003-03 0.00000E+00 Not Se t  
3.78700E-03 1.64000E+ll 1.72300E-05 0.00000E+00 Not Se t  
Cable Bond Cable Bond Yield Compressive Support 
S t i f f n e s s  S t rength  S t r e n g t h  Yield S t i f f  ness  
0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 
0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 
_ - - _ - - - - - - - -  - - - - - _ _ - _ _ _ _  _ - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
> s e t  l og  o f f  
* . l o g - f i l e  record ing  stopped 10-Aug-95 12:23 
DI: BABEEOOOO-O 17 17-O2OO-OOOO3 R J 3  o& 
ATTACHMENT II 
%. Page: II-4wf IT- 6 2  Title: ESF Ground Support - Structural Steel Analysis 
- 
STATION: TCW @ 07+00 -9 
* FLAC log-file opened 11-Aug-95 
From File : flac.ini 
14:31 
IoOADING: S T A T I C  DL+UTIL 
STEEL SET: W6X20 @ 4 ' - 0 "  0 . C .  >res m07-k2.sav 
4 following state has'been restored: 
I date time step grid version 
8-Aug-95 10:18 5220 70 X 70 3.22 
Title : 
>pr stru 
Structural node data . . .  
Node X Y X-disp Y-disp Ang-disp Xfix Yfix Rfix 
48 1.7043+00 -3.4083+00 5.0183-05 4.3323-04 -6.8633-05 
47 1.2053+00 -3.6143+00 3.4133-05 4.6383-04 -5.9333-0s ~ 
46 6.2643-01 -3.7583+00 1.7913-05 4.9523-04 -5.0403-05 
45 0.000E+Ob -3.810E+00 2.1103-06 5.1173-04 -9.1443-06 
44 -6.2643-01 -3.7583+00 -1.4083-05 5.0543-04 3.9753-05 
43 -1.2053+00. -3.6143+00 -3.1363-05 4.7613-04 6.5073-05 
42 -1.7043+00 -3.4083+00 -4.9403-05 4.4083-04 7.6723-05 
41 -2.0533+UO -3.2093+00 -6.5303-05 4.1473-04 0.0003+00 
40 -2.3803+00. -2.9753+00 -7.8223-05 3.8523-04 8.1453-05 
39 -2.6943+00 -2.6943+00 -9.5503-05 3.5273-04 8.7233-05 
38 -2.9753+00 -2.3803+00 -1.0783-04 3.1363-04 7.6573-05 
37 -3.2093+00 -2.0533+00 -1.2003-04 2.8063-04 7.7413-05 
36 -3.4083+00 -1.7043+00 -1.3173-04 2.3773-04 7.2763-05 
35 -3.6143+00 -1.2053+00 -1.4233-04 1.8173-04 4.6103-05 
,' *J 4 -3.7583+00 -6.2643-01 -1.4913-04 1.1783-04 2.6643-05 
33 -3.8103+00 0.0003+00 -1.5213-04 4.8323-05 9.5773-07 
32 -3.7583+00 6.2643-01 -1.4963-04 -1.9953-05 -2.6883-05 
31 -3.6143+00 1.2053+00 -1.4293-04 -8.3663-05 -4.2623-05 
30 -3.4083+00 1.7043+00 -1.3543-04 -1.3633-04 -6.5933-05 
29 -3.2093+00 2.0533+00 -1.2423-04 -1.7893-04 -7.8753-05 
28 -2.9753+00 2.3803+00 -1.1263-04 -2.1563-04 -7.9433-05 
27 -2.6943+00 2.6943+00 -1.0203-04 -2.5403-04 -7.8663-05 
26 -2.3803+00 2.9753+00 -8.8893-05 -2.8663-04 -7.9743-05 
25 -2.0533+00 3.2093+00 -7.9103-05 -3.2083-04 -8.3143-05 
24 -1.7043+00 3.4083+00 -6.5483-05 -3.4983-04 -7.7333-05 
23 -1.2053+00 3.6143+00 -4.9673-05 -3.8593-04 -7.1423-05 
22 -6.2643-01 3.7583+00 -2.7883-05 -4.1873-04 -5.2883-05 
21 0 . 0 0 0 3 + 0 0  3.8103+00 -1.7873-06 -4.3543-04 -2.2733-06 
20 6.2643-01 3.7583+00 2.44.43-05 -4.2093-04 4.9933-05 
19 1.2053+00 3.6143+00 4.6543-05 -3.8943-04 7.0743-05 
18 1.7043+00 3.4083+00 6.2923-05 -3.5363-04 7.8093-05 
17 2.0533+00 3.2093+00 7.6553-05 -3.2483-04 8.1233-05 
16 2.3803+00 2.9753+00 8.6613-05 -2.9183-04 7.7023-05 
15 2.6943+00 2.6943+00 1.002E-04 -2.5803-04 9.2093-05 
14 2.9753+00 2.3803+00 1.1063-04 -2.2003-04 3.5313-05 
13 3.2093+00 2.0533+00 1.2223-04 -1.8563-04 2.2643-04 
12 3.4083+00 1.7043+00 1.3443-04 -1.4183-04 1.6763-04 
11 3.6143+00 1.2053+00 1.4423-04 -8.8573-05 2.6193-04 
10 3.7583+00 6.2643-01 1.5163-04 -2.4383-05 -3.2583-05 
9 3.8103+00 0.0003+00 1.5333-04 4.4283-05 1.4403-05 
8 3.7583+00 -6.2643-01 1.5023-04 1.1363-04 -3.2473-05 
7 3.6143+00 -1.2053+00 3.4283-04 1.7823-04 -4.3913-05 
6 3.4083+00 -1.7043+00 1.3293-04 2.3293-04 -7.3353-05 
5 3.2093+00 -2.0533+00 1.2023-04 2.7603-04 -7.6473-05 
4 2.9753+00 -2.3803+00 1.080E-04 3.0883-04 -7.5803-05 
3 2.6943+00 -2.6943+00 9.5403-05 3.4753-04 -8.7643-05 

















































































































































DI: BABEE0000-017 17-O2OO-OOOO3 REV Oh 
ATTACHMENT 11 I :  ! 























































































































































i j Pin sh. force 
39 30 no 
38 30 no 
37 30 no 
36 30 no 
35 30 'no 
34 30 no 
33 30 no 
33 31 yes 
32 31 no 
32 32 no 
31 32 no 
31 33 no 
30 33 no 
30 34 no 
30 35 no 
30 36 no 
30 37 no 
30 38 no 
30 39 no 
31 39 no 
31 40 no 
32 40 no 
32 41 no 
33 41 no 
33 42 no 
34 42 no 
35 42 no 
36 42 no 
37 42 no 
38 42 no 
39 42 no 
39 41 no 
40 41 no 
40 40 no 
41 40 no 
41 39 no 
42 39 no 
42 38 no 
42 37 no 
42 36 no 
42 35 no 
42 34 no 
42 33 no 
41 33 no 
41 32 no 
40 32 no 
40 31 no 
39 31 yes 






ID Nod1 Nod2 
3. 48 1 
1 47 48 
1 46 47 
1 45 46 
1 44 45 
1 43 44 




























































I DI: BABEE0000-01717-0200-~3 REV 02 
ATTACHMENT 
Page: II-mof 1x42 1 Title: ESF Ground Support - Structural Steel Analysis 

































9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 2  
Structural 
41 '42 3 
40 41 2 
39 40 2 
38 39 2 
37 38 - 2  
36 37 2 
35 36 2 
34 35 2 
33 34 2 
32 33 2 
31 32 2 
30 31 2 
29 30 2 
28 29 2 
27 28' . 2 
26 27 2 
25 - 26 * 2 
24 25 2 
2 3 *...f. 2 4 2 
22 p .  23 2 
21: 22 2 
20 .:21 2. 
19 20 2 
18 19 2 
17 18 2 
16 17 2 
15 16 2 
14 15 2 
13 14 2 
12 13 2 
11 12 2 
10 11 2 
9 10 2 
8 9 2 
7 8 2. 
6 7 2 
5 6 2 
4 5 2 
3 4 2 
2 3 2 
1 2 2 
Properties ... 
Prop 
Num . Area 
3 3.048003-01 
2 ' 3.787003-03 












































































































































Moment - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
2.360003-03 0.00000E+00 Not Set 
3.723003-05 0.00000E+00 Not Set 
Yield Compressive Support' 
Strength Yield Stiffness 
0.00000E+00 0.00000E+00 0.00000E+00 
0.00000E+00 0.00000E+00 0.00000E+00 
- - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
. . j e t  log off 
.\.Iog-file recording stopped 11-Aug-95 14:31 
. .  
t 
1 DI: BABEEOOOO-0 17 17-O2OO-OOOO3 REV Ob 
ATTACHMENT II 
STATION: TSW1 @ 18+00 
Title: ESF Ground Support - Structural Steel Analysis Page: a-SI of n-62 
.c-) _. 
.*. 
* FLAC log-file opened 11-Aug-95 14:23 
From File : flat-ini 
>res ml8-ka.sav 
LOADING : STATIC: DL+UTIL 
e following state has. been restored: STEEL SET: W6X20 @ 4'00' '  0 . C .  
date time step - gria version 
\ 8-AUg-95 11:16 5210 70 X 70 3.22 
Title: 
>pr stru 
structural node data . . .  
Node X Y X-disp Y-disp Ang-disp Xfix Yfix Rfix 



















































































































































































































































-1.3 943- 04 
-1.3543-04 
-1.1603-04 








































































































































































DI: BABEEOOOO-01717-0200-00003 REV 08. 
ATTACHMENT II 
Page: II-52 of II-62 Title: ESF Ground Support - Structural Steel Analysis :-J 
1 2.0533+00 -3.2093+00 5.2663-05 7.0193-04 0.000E+00 no no no 
Node x-load Y-load Moment i j P i n  Sh. force Angle Bond 
48 0.000E+00 0.000E+00 0.000E+00 39 30 no 
47 0.000E+00 0.0003+00 0.000E+00 38 30 no 
46 0.0003+00 0.00UE+00 0.000E+00 37 30 no 
45 0 . 0 0 0 E + 0 0  0'.000E+00 0 . 0 0 0 E + 0 0  36 30 .no 
44 0.000E+00 0.000E+00 0.000E+00 35 30 no 
43 0.000E+00 0.000E+00 0.000E+00 34 30 no 
42 0.000E+00 0.000E+00 0.000E+00 33 30 no 
41 0.000E+00 -5.8703+01 0.000E+00 33 31 yes 
40 0.000E+00 -1.3213+03 0.000E+00 32 31 no 
39 0.000E+00 -2.9253+03 0.000E+00 32 32 no 
38 0.000E+00 -2.9223+03 0.000E+00 31 32 no 
37 0.000E+00 -1.1743+02 0.000E+00 31 33 no 
35 O . O O O E + O . t I  -1.6593+02 0 . 0 0 0 3 + 0 0  30 34 no 
34 0.000E+00 -1.7883+02 0.000E+00 30 35 no 
36 0.000E+O.O -1.3753+02 0.000E+00 30 33 no 
33 0.000E+00 -1.8353+02 0.000E+00 30 36 no 
32 0.000E+09 -1.7883+02 0.000E+00 30 37 no 
30 0 . 0 0 0 E + 0 0  -1.3753+02 0.000E+00 30 39 no 
29 0.000E+00 -1.1743+02 0.000E+00 31 39 no 
27 0 , 0 0 O E + 0 0  -1.2303+02 0.000E+00 32 40 no 
26 0 . 0 0 0 3 + 0 0  -1.2023+02 0.000E+00 32 41 no 
25 O.OOOE+OO -5.3663+03 0.000E+00 33 41 no 
*Jz 0.000E+00 -i.659E+o2 o.oooE+oo 34 42 no 
22 0 . 0 0 0 E + 0 0  -1.7883+02 0.0003+00 35 42 no 
21 0 . 0 0 0 E + 0 0  -1.041E+04 0 . 0 0 0 E + 0 0  36 42 no 
20 0.000E+00 -1.7883+02 0 .000E+00  37 42 no 
-19 0.000E+00 -1.6593+02 0.000E+00 38 42 no 
18 O.OOOE+OO -1.3753+02 0.000E+00 39 42 no 
17 0.000E+00 -5.3663+03 0.000E+00 39 41 no 
16 0.000E+00 -1.2023+02 0.0002+00 40 41 no 
15 0.000E+00 -1.2303+02 0.000E+00 40 40 no 
14 0.000E+00 -1.2023+02 0 . 0 0 0 E + 0 0  41 40 no 
13 0.000E+00 -1.511E+04 9.0853+03 41 39 no 
12 0 . 0 0 0 E + 0 0  -1.5133+04 9.0853+03 42 39 no 
11 0 . 0 0 0 E + 0 0  -1.5163+04 9.0853+03 42 38 no 
10 0.000E+00 -1.7883+02 0.000E+00 42 37 no 
9 0.000E+00 -1.8353+02 0 .000E+00  42 36 no 
8 0.000E+00 -1.7883+02 0.000E+00 42 35 no 
7 0.000E+00 -1.6593+02 0 . 0 0 0 E + 0 0  42 34 no 
6 0 . 0 0 0 E + 0 0  -1.3753+02 0.000E+00 42 33 no 
5 0 . 0 0 0 E + 0 0  -1.3743+02 0.000E+00 41 33 no 
4 0.000E+00 -1.2023+02 0.000E+00 41 32 no 
3 0.000E+00 -1.2303+02 0 . 0 0 0 E + 0 0  40 32 no 
2 0.000E+00 -1.2023+02 0 .000E+00  40 31 no 
1 0 . 0 0 0 E + 0 0  -5.8703+01 0.000E+00 39 31 ye3 
31 0.000E+00 -1.6593+02 0.000E+00 30 38 no 
28 0.000E+00 -1.2023+02 0.000E+00 31 40 no 
"3  O.OOOE+OO -1.3753+02 0.000E+00 33 42 no 
Structural element data . . .  
Elem ID Nod1 Nod2 Prop F-shear F - axial Mom- 1 Mom- 2 
48 1 48 1 3 beam 1.6453+04 4.3563+0'4 6.6113+03 -2.1743-04 
47 4 a  3 beam -1.4763+04 4.555E+04 -1.3623+03 -6,6113+03 
3 beam 9.2123+03 -3.0983+04 4.1273+03 1.3633+03 
3 beam 8.4163+03 -5.6823+04 9.4143+03 -4.1253+03 
44 1 44 45 3 beam -6.9963+03 -5.5563+04 5.0163+03 -9.4143+03 
43 1 43 44 3 beam -1.2433+04 -2.4573+04 -2.3913+03 -5.0173+03 
42 *1 42 43 3 beam 1.841Ec04 4.4863+04 7.5543+03 2.3903+03 
'-.) 44; '1 46 47 
* J 4 5  1 45 46 
c 
g 
L i  
I 
F 
_ _  
1 .  
I DI: BABEEOOOO-O1717-02OO-OOOO3 REV oa 
- 1  ATTACHMENT II 


































9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 2  
Structural 











3 1  32 
' 30 31 
29 30 
28 29 
27 , 28 
26 . 27 
25 26 
24 . 25 
23 ';: 24 
22 * 23 








































































































...-._.. . . .  -. ........ - . . . .  ....-.. .......... 
4.9253+04 1.211E-04 -7.5533+03 
3.8923+04 4.7093+01 1.4093-05 
3.6473+04 1.6663+02 -4.7243+01 
5.8803+04 -4.0333+02 -1.6673+02 
1.0683+05 -8.513E+02 -6.9013+02 
l.X47E+O5 -9.9223+01 8.511E+02 
1.6073+05 -9.2943+01 9.9323+01 
2.0213+05 -9.8133+01 8.2943+01 
1.9923+05 -8.7703+01 9.8133+01 
1.5323+05 -5.7143+01 8.7753+01 
1.0623+05 -1.031E+03 5.7183+01 
1.1653+05 1.0873+03 1.0303+03 
5.0923+04 -8.1383+02 -1.0873+03 
7.1703+04 4.5183+02 8.139E+02 
3.7343+04 -1.8463+02 -4.5193+02 
3.6613+04 1.6333+02 1.8463+02 
2.2093+04 -1.133E+02 -1.6333+02 
1.3103+04 3.6673+02 1.1373+02 
-4.6223+03 -3.294E+02 -3.6673+02 
-1.5243+04 1.0743+03 3.2933+02 
-1.6153+04 -6.6073+03 -1.0743+03 
-2.0003+03 8.0753+01 6.6223+01 
1.3553+04 7.063E+01 -8.071E+01 
2.0803+04 5.7123+01 -7.0673+01 
3.6803+04 -2.0573+02 -5.6973+01 
7.1923+04 -1.7093+03 -6.5453+02 
5.6403+04 6.9013+02 4.0343+02 
3.7753+04 6.5443+02 2.0563+92 
4.7423+04 4.7633+03 1.7103+03 
1.191E+05 3.7143+03 4.3223+03 
1.0563+05 5.483E+03 5.3713+03 
1.5353+05 7.8243+02 3.6023+03 
1.9883+05 -2.8883+02 -7.8223+02 
2.0183+05 -5.3443+01 2.8883+02 
1.6082+05 -5.3895+01 5.338E+01 
1.140E+05 -9.9773+02 5.3863+01 
5.675E+04 -5.4203+02 -8.0693+02 
3.7703+04 -2.1613+01 -3.6243+02 
3.3703+04 4.2563-06 2.1583+01 
1.112E+05 8.0703+02 9.9773+02 
6.0813+04 3.6213+02 5.4203+02 
, -  Prop Dynamic 
Num . Area E I Density - - - -  - - - " - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  ------------ 
3 3,.048003-01. 2.758003+10 2.36000E-03 0.00000E+00 
2 3.78700E-03 1.64000E+ll 1.723003-05 0.00000E+00 
Prop. Cable Bond Cable Bond Yield Compressive 
Num. Stiffness Strength Strength Yield 
3 0,00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 
" 2 .  0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 
- - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  ----I------- - - - - - - - - - - - -  
q c t  log off 
.'.:log-filc .recording stopped 11-Aug-95 14 : 24 -. , . 9." . , ' ' 
. . . , :  
.:.,;.i,,.i:. 4 
. ,, .'*' I 
. ..... ...  .... 
' 









- - - - - - - - - - - -  





.. DI: BABEE0000-017 17-0200-00003 REV 0% 
> .  ~ ATTACHMENT II 
Page: II- 54- of n-.62 
3 STATION: TSW2 @ 27+00  
* FUC log-file opened 11-Aug-95 
From File : flac.ini 
Title: ES.F Ground Support - Structural Steel Analysis 
14:24 
LOADING: STATIC: DL+UTIL 
STEEL SET: >res m27-k2.sav W6X20 @ 4 l - O "  0.c.  following state has- been restored: 
date time step . grid version 
8-AUg-95 11:40 5210 70 X 70 3.22 
Title: 
>pr stru 
Structural node data . . .  
Node X Y X-disp Y-disp Ang-disp Xfix Yfix Rfix 
4'8 1.7043+00 -3.4083+00 1,4713-04 1.0533-03 -2.2003-04 - -  - 
47 1.2053+00 














































-3.6143+00 9,8273-05 1.1493-03 -1.8543-04 
-3.7583+00 4.8583-05 1.2443-03 -1.8203-04 
-3.8103+00 -1.3813-06 1.3163-03 -5.1483-06 
-3.7583+00 -5.1213-05 1.2463-03 1.8463-04 
-3.6143+00 -1.0183-04 1,1483-03 1.9033-04 
-3.4083+00 -1.5003-04 1.0513-03 2.2333-04 
-3.2093+00 -2.0023-04 9.6723-04 0.0003+00 
-2.9753+00 -2.3223-04 8.6533-04 2.4543-04 
-2.6943+00 -2.7143-04 7.6363-04 2.5303-04 
-2.3803+00 -3.0533-04 6.4083-04 2.2963-04, 
-2.0533+00 -3.3783-04 5.3963-04 2.2573-04 
-1.7043+00 -3.6933-04 3.9953-04 2.2513-04 
-1.205E+00 -4.0303-04 2.3523-04 1.4203-04 
-6.2643-01 -4.2613-04 4.3603-05 8.0763-05 
0 .0003+00  -4.3203-04 -1.7393-04 1.8463-07 
6.2643-01 -4.2553-04 -3.8573-04 -7.8223-05 
1.2053+00 -4.0543-04 -5.7943-04 -1.3873-04 
1.7043+00 -3.7573-04 -7.4003-04 -2.0333-04 
2.053Z+OO -3.4553-04 -8.7003-04 -2.2813-04 
2.3803+00 -3.1423-04 -9.8073-04 -2.3183-04 
2.694Z+OO -2.816Z-C4 -1.0953-03 -2.3923-04 
2.9753+00 -2.4043-04 -1.1903-03 -2.4433-04 
3.2053+00 -2,1103-04 -1.2913-03 -2.3303-04 
3.4083+00 -1.7333-04 -1.3693-03 -2.0863-04 
3.6143+00 -1.3293-04 -1.4733-03 -1.9513-04 
3.7583+00 -7.6943-05 -1.5723-03 -1.6973-04 
3.8103+00 -3.0573-06 -1.6253-03 -5.8933-06 
3.7583+00 7.1743-05 -1.5793-03 1.6533-04 
3.6143+00 1.2773-04 -1.4813-03 1.8983-04 
3.4083+00 1.6903-04 -1.3803-03 2.1283-04 
3.2093+00 2.0813-04 -1.2996-03 2.3503-04 
2.9753+00 2.3833-04 -1.2013-03 2.4053-04 
2.6943+00 2.7923-04 -1.1013-03 2.6113-04 
2.3803+00 3.1203-04 -9.8393-04 1.8413-04 
2.0533+00 3.4243-04 -8.7813-04 3.8193-04 
1.7043+00 3.7593-04 -7.4073-04 3.1563-04 
1.2053+00 4.0593-04 -5.7843-04 3.4823-04 
6.2643-01 4.2513-04 -3.9003-04 1.8603-05 
-6.2643-01 4.2653-04 4.4763-05 -8.1473-05 
-1.2053+00 4.0583-04 2.3693-04 -1.4033-04- 
-1.7043+00 3.7323-04 4.0503-04 -2.2413-04 
-2.0533+00 3.4133-04 5.4373-04 -2.2773-04 
-2.3803+00 3.0803-04 6.4713-04 -2.3563-04 
-2.6943+00 2.7123-04 7.7053-04 -2.5333-04 
-2.9753+00 2.3013-04 8.6693-04 -2i4713-04 












































































































































no - , 
no * .-. 
f DI: BABEE0000-017 17-0200-00003 REV O& . ATTACHMENT 11 




4 8  0.000E+00 
47 0.000E+00 
. 46 0.000E+OO 
25 0.00CE+00 
44 0 . 0 0 0 2 + 0 0  
43 0.000E+00 
4 2  0.300E+30 
41 0.000E+00 
4 0  0 . 0 0 0 ~ + 0 0  
39 0 .000E+00  
37 0.000E+00 





31 0. ooos+c.0 
30 0.000E+OO 
2 3  9.0005+00’ 
28 0.300E+00 
’ 27 0.000EiOO 
2 5  0 . 0 0 0 2 + 0 0  
38 O . o O O ~ + o o  
. .  , 25 0 .0003+00  
124 o.oooz :+oo 
J 23 O . O O O ~ + G O  
22 0 . 0 0 0 2 i 0 O  
21 0.003E+00 
.20 0 . 0 0 0 ~ : + 3 3  
-‘13 0 . 0 0 0 3 + c ~ 3  
19 O . O O G Z - c i 3  
17 O . C O 0 ~ 7 2 3  




12 0 . 0 0 0 5 + 0 0  
11 0.000E+00 
10 O.OOOZ+GO 
3 0 . 0 0 0 E + 0 0  
3 9 . c o o ~ + o ’ 3  
7 0 . 3 0 c 2 + 3 0  
5 o.0 .2cz+50 
5 o.cooz+oo 
4 0.000E+03 
3 0 .OGOZ: i r JO 
2 0.00‘;2+30 








0 . 0 0 0 2 + 0 0  




































- 1 . 3 7 5 z + o 1  
-1.1742+02 
-1.2022-92 







0 .  OOOEcOO 
O.OOOE+OO 
O.OOOE+OO 
0 .  O O O 3 I O O  
0.000E+00 
0 . 0 0 0 3 + 3 0  
0 ,  C00E+00 
0.000E+00 
O.OOOE+OO 
0 .0002+00  
0 . 3 3 0 2 + 0 0  
0.000E+CO 
o.oo0z+oo 
0 .  OOOEiOO 
0 .  C 0 0 E ~ 0 0  
0 .  o o o z I o o  
9 . 0 0 0 2 + c 3  
0 * 0 0 0 ~ + 3 3  
3 0 000E+30 
0 . 0 0 0 E + 0 0  





0 . 3 3 0 9 + 0 0  
o.occ9+00 
3.330Z+OO 
0. L ‘ 3 3 3 + C t )  
0 . 0 0 0 3 r 0 0  
O.OOCE+OO 





0 . 0 0 0 9 + 0 0  
0 . 3 0 0 E + 0 0  
0.3C5Z:r03 
O.OGCS+23 
0 .  COGS+C 3 
o . c o @ ~ : T : o  
3 .  OGCS-: 3 
0 . 0 0 3 z - c  3 
0.0GOE+00 
3.0Cr,E+L3 










i j T i n  
39 30 no 
38 30 no 
37 30 no 
36 30 .no 
3 5  30 no 
34 30 no 
33 30 no 
33 31 y s s  
3 2  31 no 
32 32 EO 
31 32 20 
31 33 20 ‘ 
3 0  33 Ti0 
30 34 30 
30 35 no 
30 36 no 
30 37 no 
31) 38 no 
39 39 30 
31 33 z3 
31 40 20 
32 40 no 
3 2  41 ,”.a 
33 41 no 
33 42 EO 
34 42 co 
35 42 no 
36 42 no 
37 4 2  no 
33 4 2  7.3 
39 42 n3 
39 41 na 
40 41 no 
40 4 0  no 
‘ 4 1  40 no 
41 39 no 
42 39 I10 
42 33 r.3 
42 37 E3 
42 36 20 
42 35 n3 
42 34 r.3 
42  > a  2 3  
41 23 r.3 
41 32 r.3 
43 22 
40 31 33 
39 31 - 9 3  
” ?  
f 
c, 
0.00GE+00 no no no 
Sh. force  Angle aond 
..... . .  







2.221Ei04 -1 1575+05 
Mom- 1 XCX- 2 
3.2015+03 2.2632-05 ’ 






DI: BABEE0000-01717-0200-00003 REV Oa 
ATTACHMENT XI 
Page: II-% of II-62 Title: ESE Ground Support - Structural Steel Analysis 



































- 10. 2 
9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 2  
41 42 3 
. 40 41 2 
39 40 2 
38 39 2 
37 38 - 2  
36 37 2 
35 36 2 
34 35 2 
33 34 2 
32 33 2 
31 32 2 
30 31 2 
29 30 2 
28 29 2 
27 , 28 ' 2 
26 . 27 2 
25 26 2 
24 ... 25 2 



































-2.555E+02 3.025Ec02 _ .  



















































































































f 20 "21 
19 20 




















1 2 2 
Structural Properties ... 
Prop 
Num . Area - 3  - - - -  - - - - - - - - - - - -  ----------c- 
3 3.04800E-01 2.758003+10 
2 3.787003-03 1.64000E+ll 
Prop. Cable Bond Cable Bond 
Num. Stiffness Strength 
3 0.00000E+00 0.00000E+00 
' ~ 2 0.00000E+00 0.00000E+00 
- - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
Dynamic 










N o t  Set 
- - - - - - - - - - - -  
E 




r . .  
s$$ log off 
log-file recording stopped 11-Aug-95 14: 
*i ' . 24 c f 
DI: BABEEOOOO-0 17 17-02OO-OOOO3 REV OL r 
ATTACHMENT II 
Title: ESF Ground Support - Structural Steel Analysis Page: II-57of II- GZ : .-h 
- . - STATION: 
LOADING : 
* 
* FLAC log-file opened 11-Aug-95 
From F i l e  : flac.ini 
1 4 ~ 2 4  
>res m34--k2. sav 
e' following s t a t e  has' been restored: 
i date  t i m e  s t e p  
8-Aug-95 1 2 : 0 4  5210  
T i t l e :  
>pr s t r u  
S t r u c t u r a l  node 
Node X 
48  1 . 7 0 4 3 + 0 0  
47  1 . 2 0 5 3 + 0 0  
4 5  0 . 0 0 0 3 + 0 0  
46  6.264E-O:l 
44 - 6 . 2 6 4 3 - 0 1  
43  - 1 . 2 0 5 3 + 0 0  
42  - 1 . 7 0 4 3 + 0 0  
4 1  - 2 . 0 5 3 3 + 0 0  
40  - 2 . 3 8 0 3 + 0 0  
39  - 2 . 6 9 4 3 + 0 0  
3 8  -2.9753+00 
TSW2 @ 34+00 
STATIC: DL+UTIL 
STEEL SET: W6X20 @ 4 ' - 0 "  O.'C. 
grid version 
70 X 70 3 .22  
data . . .  
Y 
- 3 . 4 0 8 3 + 0 0  
- .3 .6143+00 
-3 .7583+00  
-3 .8103+00  
-3 .7583+00  
-3 .6143+00  
- 3 . 4 0 8 3 + 0 0  
-3 .2093+00  
-2 .9753+00  
-2 .6943+00  
-2 .3803+00  
X-disp 
1 . 4 4 1 3 - 0 4  
8 . 9 2 2 3 - 0 5  
3 . 7 3 7 3 - 0 5  
- 9 , 3 6 7 3 - 0 6  
- 5 . 3 3 6 3 - 0 5  
- 1 . 0 1 3 3 - 0 4  
- 1 . 5 0 4 3 - 0 4  
- 1 , 9 5 7 3 - 0 4  
- 2 . 2 8 8 3 - 0 4  
- 2 . 7 2 2 3 - 0 4  
- 3 . 1 1 6 2 - 0 4  
Y-disp 
1 . 0 9 3 3 - 0 3  
1 . 2 1 1 E - 0 3  
1 . 3 0 3 3 - 0 3  
1 . 3 1 5 3 - 0 3  
1 . 2 4 2 3 - 0 3  
1 . 1 2 6 3 - 0 3  
1 . 0 1 5 3 - 0 3  
9 . 3 2 9 3 - 0 4  
8 . 2 7 3 3 - 0 4  
7 . 2 7 8 3 - 0 4  
6 . 0 5 3 3 - 0 4  
Ang-disp Xfix Yfix Rfix 
-2 .5153-04  
-2 .1803-04  
-1 .0493-04  
5 .6153-05  
1 . 7 2 7 3 - 0 4  
2 .2433-04  
2 , 2 9 2 3 - 0 4  
2 .5043-04  
2 .5983-  04 
2 .4083-  04 
0.0003+00 
_ _  - ~~ 
3 7  - 3 . 2 0 9 3 + 0 0  -2 .0533+00  - 3 . 4 7 4 3 - 0 4  5 . 0 1 2 3 - 0 4  2 .3473-04  
36 - 3 . 4 0 8 3 + 0 0  -1 .704E+00 - 3 . 8 0 9 3 - 0 4  3 . 6 4 2 3 - 0 4  2 .2533-04  
35 - 3 . 6 1 4 3 + 0 0  - 1 . 2 0 5 3 + 0 0  - 4 . 1 4 5 3 - 0 4  1 . 9 7 9 3 - 0 4  1 .4303-04  
3 3  - 3 . 8 1 0 3 + 0 0  0.0003+00 - 4 . 4 7 8 3 - 0 4  - 2 . 1 8 2 3 - 0 4  1 . 0 5 5 3 - 0 5  
32  - 3 . 7 5 8 3 + 0 0  6 . 2 6 4 3 - 0 1  - 4 . 4 6 7 3 - 0 4  - 4 . 4 3 5 3 - 0 4  -7 .992E-05 
31 - 3 . 6 1 4 3 + 0 0  1 . 2 0 5 3 + 0 0  - 4 . 2 6 1 3 - 0 4  - 6 . 4 8 6 3 - 0 4  -1 .4233-04  
- 3 0  - 3 . 4 0 8 3 + 0 0  1 .7043+00  -3 .9593-04  - 8 . 1 4 8 3 - 0 4  -2 .2283-04  
29  - 3 . 2 0 9 3 + 0 0  2 .0533+00  - 3 . 6 2 5 3 - 0 4  - 9 . 6 1 5 3 - 0 4  -2 .5013-04  
28  -2.975Z+OO 2 .3803+00  - 3 . 3 0 2 3 - 0 4  - 1 . 0 7 8 3 - 0 3  -2 .3903-04  
27  - 2 . 6 9 4 3 + 0 0  2 .6943+00  - 2 . 9 8 8 3 - 0 4  - 1 . 2 0 0 3 - 0 3  -2 .4883-04  
26 - 2 . 3 8 0 3 + 0 0  2 .9753+00  - 2 . 5 9 8 3 - 0 4  - 1 . 3 0 6 3 - 0 3  -2 .6923-04  
2 5  - 2 . 0 5 3 3 + 0 0  3.2093tOO -2 .3043-04  - 1 . 4 2 6 3 - 0 3  -2 .7373-04  
24 - 1 . 7 0 4 3 + 0 0  3 .4083+00  - 1 . 9 1 1 3 - 0 4  - 1 . 5 1 8 3 - 0 3  -2 .3363-04  
23 - 1 . 2 0 5 3 + 0 0  3 .6143+00  - 1 . 5 0 1 3 - 0 4  - 1 . 6 3 4 3 - 0 3  -2 .3663-04  
22 - 6 , 2 6 4 3 - 0 1  3 .7583+00  - 8 . 5 1 0 3 - 0 5  - 1 . 7 6 6 3 - 0 3  -1 .9683-04  
2 1  0 . 0 0 0 3 + 0 0  3 .8103+00  -4 .011E-06  - 1 . 8 1 6 3 - 0 3  - 1 . 3 3 6 3 - 0 5  
2 0  6 . 2 6 4 3 - 0 1  3 .7583+00  7 . 8 8 8 3 - 0 5  - 1 . 7 8 1 3 - 0 3  1 . 8 0 3 3 - 0 4  
1 9  1 . 2 0 5 3 + 0 0  3 . 6 1 4 3 + 0 0  1 . 4 7 1 3 - 0 4  - 1 , 6 5 5 3 - 0 3  2 .3473-04  
1 8  1 . 7 0 4 3 + 0 0  3 .4083+00  1 . 9 1 7 3 - 0 4  - 1 . 5 4 0 3 - 0 3  2 .3523-04  
1 7  2 . 0 5 3 3 + 0 0  3 . 2 0 9 3 + 0 0  2 . 3 1 7 3 - 0 4  - 1 . 4 4 8 3 - 0 3  2 .8093-04  
1 6  2 . 3 8 0 3 + 0 0  2 .9753+00  2 . 6 2 0 3 - 0 4  - 1 . 3 2 2 3 - 0 3  2 .7863-04  
15 2 . 6 9 4 3 + 0 0  2 .6943+00  3 . 0 0 2 3 - 0 4  - 1 . 2 0 8 3 - 0 3  2 .7633-04  
1 4  2 . 9 7 5 3 + 0 0  2 .3803+00  3 . 3 0 7 3 - 0 4  - 1 , 0 7 7 3 - 0 3  1 .9473-04  
1 3  3 . 2 0 9 3 + 0 0  2 .0533+00  3 . 6 1 6 3 - 0 4  - 9 . 6 5 1 3 - 0 4  4 .0233-04  
1 2  3 . 4 0 8 3 + 0 0  1 . 7 0 4 3 + 0 0  3 . 9 7 3 3 - 0 4  - 8 . 0 8 6 3 - 0 4  3 . 3 7 0 3 - 0 4  
I1 3 . 6 1 4 3 + 0 0  1 . 2 0 5 3 + 0 0  4 . 2 5 8 3 - 0 4  - 6 . 3 6 4 3 - 0 4  3 .4873-04  
' 6 3 4  - 3 . 7 5 8 3 + 0 0  - 6 , 2 6 4 3 - 0 1  - 4 . 3 7 5 3 - 0 4  3 . 8 4 3 3 - 0 6  8 . 3 4 8 3 - 0 5  
1 0  3 .758"0+00 6 . 2 6 4 3 - 0 1  4 . 4 2 9 3 - 0 4  - 4 . 3 4 4 E - 0 4  1 . 8 1 2 2 - 0 5  
9 3 . 8 1 0 3 + 0 0  O.OOOE+OO 4 . 4 5 2 3 - 0 4  - 2 . 0 5 9 3 - 0 4  1 . 0 9 3 3 - 0 5  
8 3 . 7 5 8 3 + 0 0  - 6 . 2 6 4 3 - 0 1  4 . 3 8 0 3 - 0 4  2 . 0 9 1 3 - 0 5  -8' .3383-05 
(i~) 7 3 .6143+00  -1 .205E+00 4 . 1 8 4 3 - 0 4  2 . 1 9 7 3 - 0 4  -1 .4393-04  
- I 5 3 . 2 0 9 3 + 0 0  -2 .053E+00 3 . 5 0 7 3 - 0 4  5 . 3 4 9 E - 0 4  -2 .4413-04  -* 6 3 . 4 0 8 3 + 0 0  -1 .704E+00 3 . 8 5 0 3 - 0 4  3 . 9 3 1 3 - 0 4  -2 .2943-04  
4 2 . 9 7 5 3 + 0 0  -2 .3803+00  3 . 1 4 5 3 - 0 4  6 .4933-04  -2 .6203-04  
3 2 . 6 9 4 3 + 0 0  -2 .6943+00  2 . 7 5 4 3 - 0 4  7 . 8 6 3 3 - 0 4  -2 ,7453-04  
















































































































































DI: BABEEOOOO-017 17-O2OO-OOOO3 REV 
. .  ATTACHMENT II 
Page: II-58 of D-62 -'':> I Title: ESF Ground Support - Structural Steel Analysis 
- 
' (..I 
1 2.0533+00' -3.2093+00 1.9623-04 1.005E-03 0.000E+00 no no no 
Node x-load Y - load Moment i j Pin sh. force Angle Bond 
48 0.000E+00 0.000E+00 0.000E+00 39 30 no 
47 0.000E+00 0.000E+00 0.000E+00 38 30 no 
, 4 6  0.000E+00 0.000E+00 0.000E+00 37 30 no 
k 5  0.000E+00 O.OOOE+OO 0.000E+00 36 30 . no 
'44 0.000E+00 0.0003+00 0.000E+00 35 30 no 
43 0.000E+00 0.0003+00 0.000E+00 34 30 no 
42 0.000E+00 0.0003+00 0.0003+00 33 30 no 
41 0.0003+00 -5.8703+01 0.0003+00 33 31 yes 
40 0.0003+00 -1.3213+03 0.0003+00 32 31 no 
39 0.000E+00 -2.9253+03 0.0003+00 32 32 no 
38 0.000E+00 -2.9223+03 0.000E+00 31 32 no 
37 0.0003+00 -3.1743+02 0.000E+00 31 33 no 
36 0.000E+00 -1.3753+02 0.0003+00 30 33 no 
35 0.000E+00 -1.6593+02 0.000E+00 30 34 no 
34 O . O O O E + O D  -1.7883+02 0.000E+00 30 35 no 
33 0.000E+00 -1.8353+02 0.000E+00 30 36 no 
32 O.OOOE+OO. -1.7883+02 0.000E+00 30 37 no . 
31 O.OOOE+OO -1.6593+02 0.000E+00 30 38 no 
30 0.000E+OO -1.3753+02 0.000E+00 30 39 no 
29 O.OOOE+OO. -1.1743+02 0.000E+00 31 39 no 
28 O.OOOE+OO -1.2023+02 0.000E+00 31 40 no 
27 0.000E+00 -1.2303+02 0.000E+00 32 40 no 
26 0.000E+00 -1.2023+02 0.0003+00 32 41 no 
25 0.000E+00 -5.3663+03 0.000E+00 33 41 no 
\:J;; 0.000E+00 -1.3753+02 0.000E+00 33 42 no 
0.0003+00 -1.6593+02 0.0003+00 34 42 no 
22 0.0003+00 -1.7883+02 0.000E+00 35 42 no 
21 0.000E+00 -1.041E+04 0.000E+00 36 42 no 
.20 0.000E+00 -1.7883+02 0.000E+00 37 42 no 
is O.OOOE+OO -i.659~+02 O.OOOE+OO 38 42 no 
18 0.0003+00 -1.3753+02 0.000E+00 39 42 no 
17 0.000E+00 -5.3663+03 0.0003+00 39 41 no 
16 0.000E+00 -1.2023+02 0.000E+00 40 41 no 
15 0.000E+00 -1.2303+02 0.000Et00 40 40 no 
14 0.000E+00 -1.2023+02 0.000E+00 41 40 no 
13 0.0003+00 -1.511E+04 9.0853+03 41 39 no 
12 0.000E+00 -1.5133+04 9.0853+03 42 39 no 
10 0.0003+00 -1.7883+02 0.000E+00 42 37 no 
9 0.000E+00 -1.8353+02 0.0003+00 42 36 no 
8 0.0003+00 -3.7883+02 0.000E+00 42 35 no 
7 0.0003+00 -3.6593+02 0.000E+00 42 34 no 
6 0.000E+00 -1.3753+02 0.000E+00 42 33 no 
5 0.000E+00 -1.1743+02 0.000E+00 41 33 no 
4 O.OOOE+OO -1.2023+02 0.000E+00 41 32 no 
3 0.0003+00 -1,2303+02 0.000E+00 40 32 no . .  2 0.000E+00 -1.2023+02 0.000E+00 40 31 no . ,  
1 O.OOOE+OO -5.8703+01 0.000E+00 39 31 yes 
L 
- . . , .  . ..(., .. i; . . .  I . '  ". 
.. .. ;. . .. 11 0.000E+00 -1.5163+04 9.0853+03 42 38 no ': , . .  ,.. .  ...,.,,, '  ! -  ! _ . .  _;. .  . " > _. : 
.- + 
. _, _. ?. . .  
Structural element 
Elem ID Nod1 Nod2 
48 1 48 1 
(:;I47 1. 47 48 
46 47 ,):: 'I 45 46 
44 I. 44 45 
43 I. 43 44 


































Mom-2 . - I .  . \ ,  . 
3'; 256E+03 7.7473-04 
4.8263+03 -3.2593+03. .",. 
1.9883+04 -4.8233+03 
1.3473+04 , -1.988E+O4.,, 
: i ' i  0673+04 --.X'. 3473+04 . 
5.9043+02 -1.0673+04 
"5:8653+02 -5.9076+02 




I * I * 
I . .  DI: BABEE0000-01717-02~-OOOO3 REV O& 
ATTACHMENT II 


































9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 2  








































































































































































' , .* .. 
' .. * 
. .  . . . ,. " '  . . . .-., 
















25 - 26 
24 25 
23 .-.: 24 
22 *' 23 













. 7  8 
6 7 
5 6 















Moment I - - - -  ------------ ------------ - - - - - - - - - - - -  
3 3.048003-01 2.758003+10 2.360003-03 
2 3.787003-03 1.64000E+ll 1.723003-05 
Prop. Cable Bond Cable Bond Yield 
Num. Stiffness Strength Strength - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
3 0.00000E+00 0.00000E+00 0.00000E+00 









S e t  log off 
. log-file recording stopped 11-Aug-95 14:24 
- . -  




DI: BABEE0000-01717-0200-00003 REV oa 
I  = *  ATTACHMENT 
Title: ESF Ground Support - Structural Stecl Analysis Page: II- 60 of n- 62 
STATION: TSWZ Q 53+00 
i LOADING: STATIC: DL+WTI,L 
.L 
---I . .  , .. _ _ _ -  .--- . - * FUC log-file opened 11-Aug-95 
From File : flac.ini 
>res rn53-k2*sav 
14:24 
STEEL SET: W6X20 @ 4'-0" O.C. 
i 
following state has. been restored: 
date time step grid version 
8-AUg-95 12:27 5210 7b X 70 3.22 
Title : 
spr stru 
Structural node data ... 
Node X Y X-disp Y-disp Ang-disp Xfix Yfix Rfix 
48 1.7043+00 -3.4083+00 1.4383-04 1.0623-03 -2.1453-04 
4 7  1.2053+00 -3.6143-1-00 9.6923-05 1.1553-03 -1.7943-04 - . - - 
46 6.264E-0; -3.7583+00 
45 0.0003+00 -3.8103+00 
44 -6.2643-01 -3.7583+00 
43 -1.2053+00 -3.6143+00 
42 -1.7043+00 -3.4083+00 
41 -2.0533+60 -3.2093+00 
40 -2.3803+00. -2.9753+00 
39 -2.6943+00 -2.6943+00 
38 -2.9753+00 -2.3803+00 
37 -3.2093+00 -2.0533+00 
36 -3.4083+00 -1.704E+00 
35 -3.6143+00 -1.2053+00 
34 -3.7583+00 -6.2643-01 
33 -3.8103+00 O.OOOE+OO 
32 -3.758E+00 6.2643-01 
31 -3.6143+00 1.2053+00 
30 -3.4083+00 1.7043+00 
29 -3.2093+00 2.0533+00 
28 -2.9753+00 2.3803+00 
27 -2.6943+00 2.6943+00 
26 -2.3803+00 2.9753+00 
25 -2.0533+00 3.2093+00 
24 -1.704E+00 3.4083+00 
23 -1.205E+00 3.6143+00 
22 -6.2643-01 3.7583+00 
20 6.2643-01 3.7583+00 
21 0.0003+00 3.810E+00 
19 1.2053+00 3.6143+00 
18 1.7043+00 3.4083+00 
17 2.0533+00 3.2093+00 
16 2.3803+00 2.9753+00 
15 2.6943+00 2.694E+00 
14 2.9753+00 2.3803+00 
13 3.2093+00 2.0533+00 
12 3.4083+00 1.704E+00 
11 3.6143+00 1.2053+00 
9 3.810E+00 0.000E+00 
10 3.7583+00 6.2643-01 
, 8 3.758E+00 -6.2643-01 
1.7 3.614E+00 -1.2053+00 .. * ', 6 3.400E+00 -1.704E+00 
, : ' , ' 5  3.2093+00, -2.0533+00 
, 4 2.9753+00 -2.3803+00 























































































































































































































































































DI: BABEEOOOO-017 17-O2OO-O0003 REV Oa 
4. 
ATTACHMENT II 
Page: n-61 of II-62 - Title: ESF Ground Support - Structural Steel Analysis 
2.0533+00 -3.2093+00 1.9223-04 9.8343-04 0.0003+00 no no no 
X- load Y-load Moment i j Pin Sh. force Angle Bond 
0.000E+00 0.000E+00 0.000E+00 39 30 no 
0.000E+00 0.000E+00 0.000E+00 38 30 no 
0.000E+00 0.000E+00 0.000E+00 37 30 no 
0.000E+00 0.000E+00 0.000E+00 36 30 .no 
0.000E+00 0.000E+00 0.000E+00 35 30 no 
0.000E+00 0.000E+00 0.000E+00 34 30 no 
0.000E+00 0.000E+00 0.000E+00 33 30 no 
0.000E+00 -5.8703+01 0.0003+00 33 31 yes 
O.OOOE+OO -1.3213+03 0.000E+00 32 31 no 
0.0003+00 -2.9253+03 0.000E+00 32 32 no 
0.0003+00 -2.9223+03 0.000E+00 31 32 no 
0.0003+00 -1.1743+02 0.000E+00 31 33 no 
0.000E+00 -1.3753+02 0.000E+00 30 33 no 
0.000E+00 -1.6593+02 0.000E+00 30 34 no 
O.OOOE+OO -1.7883+02 0.000E+00 30 35 no 
0.000E+00 -1.8353+02 0.000E+00 30 36 no 
O.OOOE+OO; -1.7883+02 0.000E+00 30 37 no 
O.OOOE+OO -1.6593+02 0.000E+00 30 38 no 
O.OOOE+d'O -1.375E+02 0.000E+00 30 39 no 
0.000E+00.-1.174E+02 0.000E+00 31 39 no 
0.000E+00 -1.2023+02 0.000E+00 31 40 no 
0.000E+00 -1.2303+02 0.000E+00 32 40 no 
O.OOOE+OO -1.2023+02 0.000E+00 32 41 no 
0.000E+00 -5.3663+03 0.000E+00 33 41 no 
0.000E+00 -1.3753+02 0.000E+00 33 42 no 
0.000E+00 -1.7883+02 0.000E+00 35 42 no 
0.0003+00 -1.041E+04 0.000E+00 36 42 no 
0.0003+00 -1.6593+02 0.0003+00 38 42 no 
0.000E+00 -5.3663+03 0.000E+00 39 41 no 
0.000E+00 -1.2023+02 0.000E+00 40 41 no 
0.000E+00 -1.2303+02 0.000E+00 40 40 no 
0.000E+00 -1.2023+02 0.000E+00 41 40 no 
0.000E+00 -1.511E+04 9.0853+03 41 39 no 
0.000E+00 -1.5133+04 9.0853+03 42 39 no 
0.000E+00 -1.5163+04 9.0853+03 42 38 no 
0.000E+00 -1.7883+02 0.0003+00 42 37 no 
0.000E+00 -1.8353+02 0.0003+00 42 36 no 
0.0003+00 -1.7883+02 0.000E+00 42 35 no 
0.000E+00 -1.6593+02 0.000E+00 42 34 no 
0.000E+00 -1.3753+02 0.000E+00 42 33 no 
O.OOOE+OO -1.1743+02 0.000E+00 41 33 no 
0.000E+00 -1.2023+02 0.000E+00 41 32 no 
0.000E+00 -1.2303+02 0.0003+00 40 32 no 
0.000E+00 -1.2023+02 0.000E+00 40 31 no 
0.000E+00 -1.6593+02 0.000E+00 34 42 no 
O.OOOE+OO -1.7883+02 0.0003+00 37 42 no 
0.0003+00 -1.3753+02 0.000E+00 39 42 no 
0.000E+00 -5.8703+01 0.000E+00 39 31 yes 
Structural element 
Elem ID Nod1 Nod2 
1 
46 1 46 47 
45 1 45 46 
44 1 44 45 
43 1 43 44 
42 1 42 43 
, i; 48 
data ... 
Prop F-shear 
3 beam 2.058E+04 
3 beam -1.4993+04 
3 beam -7.394Ec01 
3 beam 5.7103+04 
3 beam -5.4303+04 
3 beam -3.3583+03 
3 beam 1.3763+04 










































DI: ~~~~~0000-01717-0200-&03 REV oa 
ATTACHMENTII 


























- 1 7  2 
16 2 
15 2 





9 2  
8 2  
7 2  
6 2  
5 2  
4 2  
3 2  
2 2  
1 :2 
















27 , 28 
25 26 
24 . , 25 
26 i 27 
23 '2. 24 
22: 23 
21 ' 22 





































3 beam -1.8203+04 
2 beam -4.4453+02 
2 beam 1.091E+O3 
2 beam -2.2353+03 
.2 beam 3.3143+03 
2 beam -3.3983+03 
2 beam 8.8223+02 
2 beam -3.0653+02 
.2 beam 1.3633+02 
2 beam -6.9543+01 
2 beam 3.3413+02 
2 beam -8.8633+02 
2 beam 2.3923+03 
2 beam -1.7003+03 
2 beam 3.4203+03 
2 beam -1.4123+03 
2 beam 1.2033+03 
2 beam 1.6803+02 
2 beam -1.7683+02 
2 beam .6.5763+02 
2 .  beam 7.9983+02 
+2' beam -8.6073+02 
2 beam -3.2043+03 
2 beam 1.3253+03 
2 beam -5.5083+02 
2 beam -1.8353+03 
2 beam 2.5663+03 
2 beam -4.5523+03 
2 beam 1.3793+04 
2 beam 2.1983+04 
2 beam 1.9623+04 
2 beam 6.8873+03 
2 beam -1.5953+03 
2 beam 2.900Ec02 
2 beam 3.8143+02 
2 beam -8.3073+02 
2 beam 3.200E+03 
2 beam -3.0903+03 
2 beam .2.5543+03 
2 beam -1.8513+03 
2 beam 8.5233+02 
-1.4643+04 -5.8533-04 
















































































- Prop Dynamic 
Num . Area E I Density - - - -  - - - - - - - - - - - -  ------------ - - - - - - - - - - - -  ------------ 
3 3.04800E-01 2.758003+10 2.360003-03 0.00000E+00 
2 3.787003-03 1.64000E+ll 1.723003-05 0.00000E+00 
Prop. Cable Bond C a b l e  Bond Yield Compressive 
Num. Stiffness Strength Strength Yield 
3 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 
2 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 







. . .  
i 
F set log off . 
' log-file recording stopped 11-Aug-95 14:24 
ATTACHMENT III 
TITLE: ESF Ground Support - Structural Steel Analvsis Pape: lII- 1 of III- 124 
DI: BABEE0000-0 17 17-O2OO-00003 REV 0 2, 
"3 
.,. 
ATTACHMENT I l I  
STEEL SET MEMBER AND COMPONENT DESIGN 
PURPOSE: TITLE: - PAGE: 
III.A STEEL SET CALCULATION 
W8x31; With & Without Seismic 
W6x20; With & Without Seismic 
W8x31; With 27 Ton Jacking Load 
W6x20 at 6 Ft Spacing 
III- 2 
f 




STEEL SET LAGGING CALCULATION 
JACKING BRACKET ASSEMBLY CALCULATION 
27 Ton Jacking Force @ W8x31 





TIE ROD AND PIPE SPACER CALCULATION 
STEEL SET FOOT PLATE CALCULATION 
Alternate I Foot Plate 
Alternate m Foot Plate 
Maximum Steel Set Foot Plate Offset 
' 3  i i 
IIt.F m- 85 I' STEEL SET FOOT SEGMENT CALCULATION W8x31 Foot Segment 
W6x20 Foot Segment 





KU.H STABILITY OF STEEL SET FOOT SEGMENT 











SHIM PLATE CALCULATION 
W8x31 Shim Plates 
W6x20 shim Plates 
III.L . .) STEEL WEDGES 111-122 
filename: atch3.wp5 
ATTACHMENT YIL 
DI: BABEE0000-0 17 17-O200-00003 REV 0 2  1 


















I €  
















, . . . .  . . . . . .  , . . . . .  
, . . .  . . . .  
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DI: BABEE0000-01717-~~00-00003 REV 02 . I 
TlTLE: ESF Ground Support - Structural Steel Analysis Page .m- 3 of X: 124 
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i W6X20 STEEL SET h 1.8 m (6 ft) SPACING, 
FLAC Runs for a W6x20 steel set at 1.83 meter (6 ft) spacing using Welded Wire Fabric (WWF) and 
......................... ........ . . .  
\ . . .  ~ i .........'...'.!"" , . .  .  ...!.. no lagging for Support Class I and Rock Property Category 5 (Ref 5.20, Table 14) produced the 
,...j... following max. reaction forces per meter in the steel sets (values from Ref 5.20, Pages 283-286): 
. . .  . . .  . . .  . . .  . . .  ........................... .  
. . .  . . .  
. .  
. . . .q..* 
. .  
.... ;..* N x 6 ft spacing/3.2808 N m  x ,0002248 kipM = N x .OW1 1 = Force &p) 
* N-m x 6 ft spacing /3.2808 Nm x .0007376 k-NN-m = N-m x BO1349 = Moment (k-ft) 
.... ?..; By inspection, the maximum values from the above table will result in interaction values less than 
! unity since the combined axial forces and moments are less than the combined axial forces and 
..-!*. moments used from the worst case W6x20 static & seismic load calcs of Attachment III.A (Pages m- ............ .. 
spacing with WWF (no lagging) is adequate for the above rock load reaction forces from Ref 5.20. 
. . .  . . .  . . .   .......................... . . .  . . .  . . .  . .  . .  
. I  . .  ....... .....,,,..,.. . .  . .  . .  . . .  
. . .  
18 & 23) and the jacking loads of Attachment VIII (Page WI-2). Therefore, the W6x20 at 6 ft . . .  . . .  : . . .  .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  
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plOk2dy.sav PTn 1 o+oo W8x3 1 2 f t  D+U+R+E 
p07k2dy.sav TCW 07+00 W8x3 1 4 f t  D+ U+ R+ E 
~~ ~~ 
plUk2dy.sav TSW, 18+00 W8x3 1 4 f t  D+U+R+E 
p34k2dyx.sav TSW, 34+00 W8x31 2 f t  D+U+R+E 
' Dead Load (D) + Utility Loads (U) + Rock Load (R) + Seismic Load (E) 
TABLE 1B. STATIC COMPUTER RUN IDENTIFIERS (AlTACHMENT I I  ) 
) 
18 
mlOk250w.sav I PTn I 10+00 I W8x31 I 2 f t  I D+U+R 11 
~~ 
W8x31 4 f t  D+U +R m07k250w.sav TCW 07+00 
ml8k250w.sav TSW, 18+00 
m34k250x.sav TSW, 34+00 W8x31 2 f t  D+U +R 
W8x3 1 4 f t  D+U +R 
m07 k2.sav I TCW I 07+00 I W6x20 I 4R I D+U+R 1 
~~~~ ~ ~ 
ml8-k2.sav TSW, 18+00 W6X20 4R D+U +R 
m27-U.sav TSW, 27+00 W6x20 4 f t  D+U +R 
m34-k2.sav TSW, 34+00 M X 2 0  4 f t  D+U +R 
~ m53-k2.sav I TSW, I 53+00 I M x 2 0  I 4R I D+U+R 11 
* Dead Load (D) + Utility Loads (U) + Rock Load (R) (No seismic) 
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I, 113.58 1.85 -
I, 90.41 -3.75 
2.7409E-04 1.81 13.56 
0.46 26.56 
I, -0.37 28.72 
n 20.24 




II 0.69 52.00 
,I -0.48 55.67 
1.3704E-04 -




-3.7.5 3 3.70 
1. From Computer Runs 1 thru 4 identified in Table 1A (AttachrnentL) 
2. SI Units = Newtons 
3.’ Conversion Factor = F(newtons) x Spacing(ft)13.28084(ft/m) x 0.22481(lbf/newton) x O.OOl(kip/lbf) = F(kip) 
4. English Units = Kips 
5. Pinned Nodes (Moment = 0) are at Nodes 01 & 41 
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TABLE 26. SUMMARY OF REACTIONS AT BASE OF STEEL SETS' (SEISMIC LOAD CASE -Wx20) 




6 48 48 
01 01 02 
40 40 41 
41 41 42 
7 48 48 01 
01 01 02 
40 40 41 
41 41 42 
8 48 48 01 
01 01 02 
40 40 41 
41 41 42 
9 48 48 01 
01 01 02 
40 40 41 














+2.151 E+04 2.7409E-04 2.53 5.90 
I* -0.04 8.42 +3.071E+04 
I, 0.03 8.76 +3.195E+04 
,I -1.37 5.71 +2.083€+04 
+1 .O51 E+05 2.7409E-04 5.79 28.81 
I, 0.08 15.47 
+7.635E+04 -0.07 . 20.93 
I, 6.04 41.96 + 1 531 E+05 
+1.300E+04 2.7409E-04 6.90 3.56 











I, -0.28 22.79 
I, 9.67 -7.80 
2.7409E-04 3.39 2.62 
I, 0.25 21.24 
I -0.21 22.29 
II -1.72 20.70 
6.73 3.64 
1 0.26 19.41 
I, -0.16 21.45 
I, -6.17 11.75 
-2.7409E-04 
1. 
2. SI Units = Newtons 
3. 
4. English Units = Kips 
5. 
From Computer Runs 5 thru 9 identified in Table 1A (Attachnient l )  
Conversion Factor = F(newtons) x Spacing(ft)/3.28084(fUm) x 0.22481(lbf/newton) x O.OOl(kip/lbf) = F(kip) 
Pinned Nodes (Moment = 0) are at Nodes 01 CL 41 
. .  . . .  . . .  . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . .  
. .  
. . . .  . . . . .  . . . . . .  . . . .  
/' 
4A 
. . . . . . . .  ." . .  
. . .  . . . . . . . . . . .  . . . .  . . . . .  . . . . .  . . . . .  
. . .  . . .  . . .  . . .  

























































1 +1.805E+04 +3.410E+05 1.3704E-04 - 2.47 
-7.099E+03 +4.667E+05 $1 -0.97 
+4.875E+05 I* 1.71 i +1.246E+04 
+3.543E+05 I* -2.07 -1.513E+04 




-1.682E+03 +3.749E+04 I* -0.46 
I1 -4.32 -1.576E+04 -2.465E+04 
4.54 +I .207E+05 2.7409E-04 
I* 0.64 
,+1.655E+04 
+1.442E+05 11 -0.31 
+2.345E+Q3 
+1.309E+05 I1 -3.72 
















2. SI Units = Newtons 
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Conversion Factor = F(newtons) x SpaUng(ft)/3.28084(Wm) x 0.22481(lbf/newton) x O.OOI(kip/lbf) = F(kip) 
English Units = Kips 
Pinned Nodes (Moment = 0) are at Nodes 01 8 41 
Negative axial forces (tension) for Run No. 11 indicate that the rock is moving away from the steel seVinvert & are a result 
of modelling assumptions in FIAC runs to provide conservative rock loads. In reality, the steel set remains in compression at all 
times. 
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48 01 +4.352E+Q3 
40 41 +2.307E+02 
41 42 -7.a39~+02 
48 01 +1.645E+04 
01 02 +5.369E+Ol 
40 41 +1.172E+02 
48 01 +2.040E+04 
01 02 +8.914E+02 
01 02 -2.331E+02 
41 42 -1.879E+04 
40 41 -8.040E+02 
41 42 ;2.483E+04 
48 01 +8.100E+03 
01 02 +8.765E+02 
40 41 -5.700E+02 































48 01 +2.058E+04 
01 02 +8.523E+02 
40 41 -4.445E+02 














2. SI Units = Newtons 
3. 
4. English Units = Kips 
5. 
6. 
From Computer Runs 14 thru 18 identified in Table 1B (Attachmentm 
Conversion Factor = F(newtons) x Spacing(ft)/3.28084(ft/m) x 0.22481(lbf/newton) x O.OOI(kip/lbf) = F(kip) 
Pinned Nodes (Moment = 0) are at Nodes 01 &41 
Negative axial forces (tension) for Runs No. 14 & 16-18 indicate that the rock is moving away from the steel setlinvert & are a 
result of modelling assumptiis in the FLAC runs to provide conservative rock loads. In reaMy, the steel set remains in 
compression at all times. 
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This analysis compares the average axial force in the steel set and concrete invert with the 
maximum shear force generated in the lower elements of the steel set. The average axial 
force is used because the steel set and invert exhibit ring compression. As modeled in FLAC, 
the rock squeezes the steel set into an oval shape, developing compressive forces in the sides 
of the set and tensile forces in the top of the set and in the invert. The average of these 
forces represents the axial force distributed throughout the steel set and invert. The maximum . 
shear in the lower elements of the steel set was selected from the shear diagrams shown in 
Reference 5.20. As shown in the diagrams, the maximum shear forces in the steel set occur 
. .  at locations above the springline where utilities are supported. These shear forces are 
absorbed by the surrounding rock and are not applicable to determine the sliding of the steel , 
set on the concrete invert. To be conservative, the maximum shear in an area neat the steel / . 
concrete interface was found by looking at the FLAC data in Attachment I1 and determining . 
the cutoff point where the shear begins to decrease in value. For this analysis, the lower I .  
.... 
elements of the steel set refer to the segments between elements 35 and 40 and between 
. .  
, .. 
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--- DETERMINATION OF SLIDING ~ 
-- STEEL SET I SPACING W8x31 I 2'0l O.C. W8x3lI4'o" O.C. W8x31 I 20' O.C. 
-- FILE p l  Ok2dy.sav pl8k2dy.sav p34k2dyx.sav 
-- STATION PTN @ 10+00 TSWl @ 18+00 TSW2 @ 34+00 
LOADING Seismic+Static Seisrnic+Static Seismic+Static 
-- 
I DETERMINATION OF SLIDING I I I I I I 
STEEL SET / SPACING W8x31,4'0" O.C. W8x31,2'01 O.C. W8x31 I 4'0' O.C. W8x31 I 2'0" O.C. W8x31 I 4'0" O.C. 
FILE m07k250w.sav m l  Ok250w.sav ml8k250w.sav rn34k250x.sav p07k2dy.sav 
STATION TCW @ 7+00 PTN @! 10+00 TSWl @ 18+00 TSW2 Q 34+00 TCW @ 7+00 
LOADING Static Static Static Static Seismic+Static 
Summary: There is no sliding at any of the above stations, 
shear forces at each station are from Attachment 11. 
shear refers to the maximum shear in the lower elements of the steel set. 
i-, for this analysis are obtained by the process outlined on pages 111-105 and Ill-106. \ 
I 
Overall Summary: There is no sliding at any of the above stations. 
Axial and shear forces at each station are from Attachment II. 
Controlling shear refers to the maximum shear in the lower elements of the steel set. 
Calculations for this analysis are obtained by the process outlined on pages 111-105 and 111-106. 
c,: 
STEEL SET I SPACING 
FILE 
STATION 
LOAD I NG 
DETERMINATION OF SLIDING 
STEEL SET I SPACING 
STATION 
LOACING 
W6x20,4'0" O.C. W6x20, 4'0" O.C. W6x20,40'' O.C. W6x20, 4'0'' O.C. W6x20, 40" 0.c. 
TCW @ 7+00 TSWl @ 18+00 TSW2 @ 27+00 TSW2 @! 34tOO TSW2 @ 53+00 
Static Static Static Static Static 
-- FILE m07 k2.sav m18 k2.sav m27 k2.sav m34 k2.sav m53 k2.sav 
W6x20,4'0" O.C. W6x20, 4'0" O.C. W6x20, 4'0" O.C. W6x20, 40' O.C. W6x20, 4'0" 0.c 
m07 k2dy.sav m l 8  k2dy.sav m27 k2dy.sav mMc2k2d.sav m53 k2dy.sav 
TCW @ 7+00 TSWl @ 18+00 TSW2 @ 27+00 TSW2 @ 34+00 TSW2 @ 53+01 
Seismic+Static Seismic+Static Seismic+Static Seismic+Static Seismic+Static 
I 
Overall Summary: There is no sliding at any of the above stations. 
Axial and shear forces at each station are from Attachment 11. 
Controlling shear refers to the maximum shear in the lower elements of the steel set. 
Calculations for this analysis are obtained by the process outlined on pages 111-105 and Ill-106. 
DETERMINATION OF SLIDING 
I I I I I 
Overall Summary: There is no sliding at any of the above stations. 
Axial and shear forces at each station are from Attachment 11. 
Controlling shear refers to the maximum shear in the lower elements of the steel set. 
Calculations for this analysis are obtained by the process outlined on pages 111-105 and Ill-106. 
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1 - -  
CRWMS/M&O 
Impact Review Action Notice 
Complere only applicable items. 
- 
2. Dare 
oaf 021 95 1. From , J O H N  PYE 
3. To ', 
DANA ROGERS 
Please review the document or data described below to  determine the impact on design documents of the MGDS 
development organization. Document results of impact review below. State that there are no impacts requiring 
action or provide your assessment o f  actions required to  ensure consistency between the provisions o f  the 
document or data reviewed and design products. Include document and revision numbers of documents to  be 
revised. 
4. Rsase Complete lmpacr Review by (Dare) 
o m 4  195 
5. DocumanuTDlF/Data to  b4 Evalua%sd: 
l-d. oe Dat 
Results, Plots of Stress versus Time -- 
hvision N ~ .  Information Only 
Etfectiw Dare 07 /27 /95  
Oosumsnr Identifier None 
6. Results of Impact Review 
See Attachment 1.0 (Page 1 of 1). 
Evaluator Date 
c .  
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__ 
Attachment 1.0 
Impact Review Action Notice for Letter: Sandia National Laboratories, Joe Grant to John 
Pye, Strain Gage Data Results, Plots of Stress versus Time 
- 6. Results of Impact Review 
The document identified in Block 5, transmits preliminary unchecked Stress versus Time 
Plots based on strain gage data for 28 steel sets installed in the ESF. Review of these 
stresdtime plots indicates that steel stresses at the gages generally range from -12,500 psi 
(tension) to 11,000 psi (compression) with three major stress deviations ranging from -24,000 
psi to 30,000 psi. 
Two of the stress deviations are in steel set #158, station 2+50, at stress values of 20,000 psi 
and 30,000 psi and are based on data from gages identified as defective in February 1995, 
and are therefore not valid. The other stress deviation is in steel set #189, station 3+48, at a 
stress value of -24,000 psi. T h s  stress deviation is assumed to be from a valid gage reading 
for this review. A gage reading opposite this deviation is -4,000 psi for set #189, and does 
not reflect a similar high stress value. This stress deviation may be the result of a!! 
eccentrically loaded flange or the result of a faulty gage. 
Using the stress deviation above for set #189, the following axial and bending stresses were 
developed: 
I '  1$ 4 
Steel Set #189 
Axial Stress = -8333 psi 
Bending Stress = 11160 psi 
Combined axial tension and bending stresses are proportioned to 0.91 which is less 
than 1.0 and is in accordance with AISC requirements. 
The major stress deviation analyzed is within AISC requirements. The general range of 
gaged steel stress, -12,500 psi to 11,000 psi, will therefore be within AISC requirements. 
Strain gage data and stresshime plots are preliminary and are being checked. A final report 
on strain gage data and stress/time plots is expected within three weeks and an impact review 
will be made, No further impact reviews will be made on preliminary and unchecked strain 
gage data and related reports. 
In conclusion, there are no impacts on design products based on data reviewed. 
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TECHNICAL CAPABILITIES FOR STEEL RIBS 
I 
Commercial Pantex Sika has cold- 
rolled beams for underground sup- 
world's tunnels and mines can be ap- 
plied to the benefit of your project. 
Our abilities to bend I, W a n d  H sec- 
tions range from 4" to 27" in depth. 
We have bent 14" WF at 287 Ibs. per 
foot with 2" thick flanges. Curvatures 
range from a minimum radius of 10 
times the beam depth for 4" and 6 " 
sections to 14 times the depth of sec- 
tion for any greater radius. We are also 
able to bend more than one radius in 
a single length if compound arcs are 
specified. While we have worked with 
30 foot sections we recommend they 
1. 







..... < ... 
........... 
Seven I( Construction, Farmers Branch, TX 
not exceed 22 to 25 feet. We also rec- 
ommend against the use of lighter 
weight per foot sections when the ra- 
dius of curvature is less than 25 times 
the depth of section, 
............. 
All b e m s  are checked to a template 
after bending. Both ends must con- 
form to the true template and the 
cum' departure from the rem- 
plate is held to the following toler- 
i 
............. 
..... < .... .,. I 
. *.... ......... 
............. 
ances; 
Under 20 ft. 
20 to 25 ft. 
25 ft. and up +/- 3/4 inch _ _  
+/- 3/8 inch 
+/- 1/2 inch 
Variance is gradual without any 
abrupt change in curvature, the toler- 
ance approaching maximum at beam 
center. Referenced to any 3 ft. seg- 
ment of a curved beam tolerance is 
held to 1/8". Where necessary to hold 
curvature even closer, additional la- 
. . .  . .  . .  
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. . .  
bor over and above standard proce- 
. The uniformity of the material as- 
... %.:., rolled is a factor that affects toler- 
ances. The closer the profile of the 
It has been our pleasure to service the 
North American underground market 
since 1923. In addition to beams we 
manufacture liner plates and Pantex , I*. 
design Lattice Girders. 
\ 
- >  . 
AfFolder, Inc., Houston, TX 
............. 
.............. ,
I.r .. , ....... 
= . >  , 
............... 
sections. When curved to a minimum 
radius some droop may occur to the 
outer edges of the top flange. 
We also fabricate straight beams, ............... 
forepoling sheets and steel lagging. 
Contact us for your underground sup- 
port needs. 
: 
.",> .X.. ,... .. 
.............. 
. . .  
. . . .  
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(502) 473-1 01 0 Fax: (502) 473-0707 
........ 
_..,.. .,.. .. 
1 2 3 4 5 6 7 8 D 10 11 12 13 14 1s 16 I? 16 19 20 21 22 23 24 25 26 27 28 29 
. _  . 



































DI: BABEEOOOO-017 ~~-O2OO-O0003 REV 0 2 
ATTACHMENT V 
Page:V - 6 of V- 6 Title: ESF Ground Support - Structural Steel Analysis 
. . .  
We apprec ia t e  your i n t e r e s t  i n  o u r  c a p a b l l i t i e s  t o  bend s t ruc tu ra l  beams cold f o r  
....... use i n  curved arch support .  
.. O u r  a b i l i t i e s  t o  bend I ,  WF and H s e c t i o n s  range genera l ly  f rom.4"  t o  27" in ' . 
. . .  , . .  
: : .  . .   ' All beams a r e  checked t o  a template a f t e r  bending. B o t h  ends must conform t o  t h e  : . . .  .... \,. . *....,............1...I.. .......... t r u e  template and t h e  maximum depar ture  from t h e  true'templ a t e  i s  held t o  2 3/8" '"'"'""''"""'"~"'~''' . . .  . .  . .  f o r  beams n o t  exceeding 20 f e e t  i n  l eng th .  Tolerance f o r  beams 20 t o  2 5  f e e t  i n  
Y'''.'"' length a r e  held t o  1 /2" ;  25 t o  30 f e e t  i n  l ength  t o  2 3 / 4 " ,  Variance i s  
gradual without any abrupt changes i n  cu rva tu re ,  the to l e rance  approaching 
maximum a t  beam cen te r .  Referenced t o  any 3' segment o f  a curved beam, to l e rance  
.' a r e  held t o  wi th in  1/8". Where necessary  t o  h o l d  curva ture  even c l o s e r ,  
i : i ' addi t iona l  l abor  over and above s tandard  procedure can be performed t o  i n su re  
j j: j 
. I t  becomes o b v i o u s  t h a t  t h e  uniformity of  the material  as - ro l led  i s  a f a c t o r  t h a t  . The c l o s e r  t h e  profile of  t he  as-rolled beam conforms t o  t h e  
....... : .......... :.......... j ....... even l e s s  v a r i a t i o n .  . .  
. . .  
. .  
.. ., 
n o t  d i s t o r t  o r  impai r  t h e  g ra in  flow o f  t h e  metal, nor  do .................... j , , ,  
a r ry ing  capac i ty  o f  t h e  f in i shed  sec t ion .  In f a c t ,  c e r t a i n  
an camber and f l ange  alignment a r e  improved: Also, i t  h a s  .......................... ~, 
been our  experience t h a t  cold working o f  s t e e l  a c t u a l l y  increases  ttie as - ro l led  
i n t .  Nevertheless,  we do not f e e l  t h a t  load-carrying values of o u r  cold .............. :. , ............. 
e ca lcu la t ed  a s  having g r e a t e r  s t r eng th  t h a n  as-rol 1 ed 
ved t o  minimum rad ius ,  some droop may occur t o  t he  outer  edges .... 
necessar i ly  f u l f i l l s  s p e c i f i c  requirements, p r ices  f o r  .Our 
r each inqui ry .  We a r e  prepared t o  furn ish  1 abor and 
we ca r ry  s t r u c t u r a l s  w i t h  heaviest  demand in stock. I f  
'v 
........................... 
~ ~ ' " ~ ~ " ~ " ~ ~ " ~ ~ " ~  " *  
' t h e  customer p re fe r s  t o  supply ma te r i a l ,  we wi l l  quote l abor  only. Care should ""' 
be exerc ised ,  however, t o  insure t h a t  a l l  s t r u c t u r a l s  furnished are  clean and ,.,,,, 
f r e e  from excessive rust and sca l ing  s u r f a c e .  
.......... > ............ 
recognized l e a d e r  i n  t h e  underground support indus t ry ,  we a r e  
ign ,  s p e c i f i c a t i o n  or o t h e r  technical aspec ts  of any above- 
,..,_ n o t  s t r u c t u r a l  f a b r i c a t o r s .  Therefore we o f f e r  no engineering or tecnnica l  .................... 
....... ". 
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MISCELLANEOUS REFERENCE DATA 
JACKING PERFORMANCE INFORMATION, ORIGINAL SOURCE: TK 
SIMPLEX CATALOG, HYDRAULIC AND MECHANICAL JACKS FOR 
INDUSTRY, 1990, SEE PAGES VI-2 THRU V I 4  (FOR INFORMATION ONLY: 
TYPE HSR-258T & HSR-251OT DIMENSIONAL INFORMATION AS USED IN 
ATTACHMENTS I & IX, W I C H  APPROXIMATES THE 25 TON JACK USED 
IN CONSTRUCTION OF INITIAL W x 3 1  STEEL SETS) 
JACKING PERFORMANCE INFORMATION, NEW SOURCE: SIMPLEX 
CATALOG NO. SC101, HYDRAULIC AND MECHANICAL POWR,  1995, SEE 
PAGES VI-7 81 VI-8 (FOR INFORMATION ONLY: DIMENSIONAL 
INFORMATION FOR TYPES R-258 & R-2510 WHICH ARE SAME AS 25 TON 
JACKS IN ITEM 1, ABOVE. ALSO, AS NOTED IN ATTACHMENT VIII, 
PAGE Vlll-1, ANALYSIS FOR 15 TON JACKING LOAD REQUIRED FOR 
PROPOSED Wx20 STEEL SETS USED SAME JACKING CONFlGURATlON 
AS USED IN AlTACHMENT I) 
TELECON RECORD, M. CHEN/M&O M T H  AlSC ENGINEERING & 
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. s I M PLEX*@ * Spring Return Tooling Cylinders 
(!' I - * i 
a 
Bdt Cirde D i .  
r 
CyflndU Thread &ti Cirde 
Sire Diameter On) 
, *s!m - u.Mxcs 1 .oo 
10 ton W . r c . 1 8 X V  1.56 
- 1ston 3 4 . 1 6 ~ 7 4  I .a7 
25 ton W - 1 6 x 7 4  2.31 
"5oton 
HSR 50 Dlmenslons 
M - ~ ~ X W  3.75 
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X 5 . 0  , 44.18 9,054 
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Large steel coils tnat were damaged in handling would 
not fit the arbor of a large steel slitting machine. Using a 
Simplex R256 cylinder and P70 Series pump, mainte- 
nance crews 'were able to reshape the coil 1.0. saving 
time and expense in the process. "Simplex hydraulics 
were much faster and safer than the methods w e  used 
previously." 
Simplex Cylinders Quickly & Safely Reshape 
Steel Coils. 
Base Mounllng Hales 
15 Ton 
38-16 UFIC-28 THO 
On a 1 88 Dia 8 C , 50' 
dp A - Minimum Ht. I B - Extended HI. ,- I II 
25 Ton 
3n a 2.31 Dia. B.C.. .75' 
li2-13 UNC-29 THD. 
Simplex i 5 & 25 ion R Series rams are the choice 
when reliability & durability are key. Heavy duty steel 
construction, plated piston rods & large bronze bearings 
add up to tough,  long lasting cylinders. Ideal for a wide 
range of applications at  construction sites, mills, power 
plants, rail car shops & industrial maintenance. 
i# 13 Models 
PI High Flow, quality couplers with metal caps. 
'H Collar threads designed for full load. 
Base €4 piston mountings for easy fixturing. 
31 Removable load caps for flexibility & safety. 
3 Steel stop ring for piston blow-out protection. 
E Plated piston to resist scoring & corrosion. 
Large bearings resist side load. 
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ATTACEMENT VII 
MISCELLANEOUS SHOP FABRICATION TOLERANCES 
AND STEEL SET INSTALLATION TOLERANCES* 
*Not Addressed Elsewhere within this Analysis 
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Source o f  F a b n c a t i w t a l l a t i o n  Tolerances, . .  SHOPFABRICATION TOLERANCE& A. d 
Tolerances are established generally based on AISC recommendations. In some instances, 
Constructor's comments and suggestions were incorporated. Tolerances for structural steel 
items will be shown on the fabricator's shop drawings that are reviewed and approved by the 
A/E. The tolerances in Section B, below are representative of good workmanship and 
industry practice and the values shown are to be used in developing the fabrication drawings 
(also refer to the Commercial Pantex Sika Catalog information in Attachment V for 
tolerances common to the steel set fabrication industry). Any deviations from the tolerances 
indicated must be shown on the shop drawings and will be subject to M E  review and 
approval. Tolerances which relate to the critical design attributes of Section 8.5 in the Body 
of the Analysis are described in Section C, below. 
* 
B. and Fabrication Toleranus, 
1. Mill tolerances shall be in accordance with AISC MO16, pages 1-145 to 1-158, and 
ASTM A6/A6M. 
2. The following fabrication tolerances are non-critical and are in accordance with 
standard industry practice for fabricating steel sets and miscellaneous associated 
structural steel. In addition, judgement, based on observed field conditions, and 
experience gained from previously installed steel sets, result in upper bound 
tolerances for bending and fabrication as follows: 
a. Bending Toleranca : After bending, all steel shapes shall conform to mill 
tolerances except as allowed below for bounding the upper limits of the 
tolerances for bending: 
0 Departure from true template between rib ends - 1/2" max. (based on 
Attachment V). 
0 Departure from true template for any one point - 1/4" max. in any 
gage length of 4'-0" max. 
Flange droop - 1/4" max. 0 
0 Deviation from flat for web buckling - 3/16" max. within 1/2 beam 
depth from each end. 
ATTACHMENT VII 
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0 Deviation from nominal beam depth - 1/4" (minus) max. 
0 Sweep in beams between end plates will be allowed to vary from 
established mill rolling tolerances, but shall not exceed 5 inches. 
b. Fabrication Tolerances - Tolerances shall not exceed the following upper 
bounding limits: 
0 Departure from theoretical plane of face of butt plate - 1/4" max. 
0 Gap between butt plate and beam end - 1/16" max. for 75% of 
bearing prior to welding contact. Excess gap filled with weld. 
Tie rod hole spacing in a group - 3/8" max. tolerance on dimension 
between holes as shown on shop drawings. 
0 Tie rod hole group spacing - (*)3/8" on dimension from W-shape 
centerline, and (*) l'l on dimension along the length of the beam (all 
dimensions as shown on shop drawings). 
0 Deviation of sheared plate dimensions from dimension shown - (*) 
1/8". 
0 Deviation of holes within butt plate group - 3/16" m a .  
0 Deviation of butt plate holes after assembly - 3/16" max. 
0 Camber and sweep permitted in straight structural members not to 
exceed mill rolling tolerances. 
C. w l l a t i o n  Tolerances, 
Some of the following installation features and their respective tolerances relate to selected 
critical design attributes of Section 8.5 in the Body of the Analysis. Where a tolerance on an 
installation feature is not critical, and not specifjring a tolerance will have no effect on the 
capability of the steel set to perform its safety related function, it is so noted as a non-critical 
feature. Similarly, critical features important to performance are also noted and will require 
QA Controls: 
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cation on Inverts (Criticall; 
Steel sets shall be located away from the joints in the concrete invert segments a 
sufficient distance to prevent damage or overstress in the invert segment. The clear 
distance fiom the edge of the steel set foot plate to edge of invert segment at joints 
shall be 4" minimum (Page VII-6). In addition, the inside edge of the W8x3 1 steel set 
flange shall not be offset inward from the inside edge of the invert segment curb by 
more than 5/8-inch (Attachment III.E, Page III-83). Similarly, the W6x20 shall not 
be offset beyond the inside edge of the invert segment curb by more than 1-1/2 inches 
(Attachment III.E, Page III-84). 
Spacing Tole rance Parallel to Long itudinal Tunnel Centerline (Critical); 
Steel set spacing (2 A, 4 A or 6 A, see Table 14, Ref 5.20) is controlled by the length 
of the pipe spacers, which are snugged into position when the tie rods are tightened. 
It may occasionally be necessary to add shims between the end of the pipe spacers 
and the web of the ring beam, or to cut a short section off the end of.the pipe spacers, 
to adjust set spacing due to a buildup of tolerances when a series of sets have been 
erected through a given reach of tunnel. There is no tolerance for decreasing the set 
spacing to less than the nominal value represented by Table 14 in Ref 5.20. By 
inspection of the steel set interaction equations of Attachments I & II1.A and the 
lagging analysis of Attachment III.B, it is judged that an increase of up to 2 inches 
beyond the nominal set spacing will not adversely affect the load carrying capacity of 
the steel set or lagging. 
The spacing of the tie rods along the centerline of the steel set W-shape shall not 
exceed 35". Tie rods shall be located within the foot segment, no more than 7' from 
the foot segment base plate. In addition, the tie rods shall be located 1/2" inside of 
centerline of the W-shape (A) 3/8". 
ExgansionlElIockinP of the Stee 1 Set [C ritical); 
The critical attribute relating to this tolerance is that the set, via the lagging,be forced 
to make positive contact with the as-excavated tunnel crown and walls to the extent 
I practical, i.e. consistent with standard industry practice (see Section 8.5F). This is accomplished by either expanding the set using jacks, or blocking the set where voids 
occur, or a combination of both as zppropriate. Because the set is often pre- 
assembled and lagged under cover of the tail shield on the TBM (for obvious safety 
reasons), there is no way to verify/quantifi the number or location of points the set or 
lagging actually makes contact with the rock. This sort of verification is not 
considered necessary as long as experienced supervision is available to oversee the 
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5. Ve- (Non-Critic& 
The vertical plane of the steel sets shall be nominally perpendicular to the horizontal 
axis of the tunnel. The maximum offset of 16-1/4" at the crown measured relative to 
the base calculated on Page VII-8 is an upper bound limit on the worst offset possible 
due to tunnel grade, fabrication tolerance on steel set bearing plates, and invert 
segment bearing surface slope. As shown on Page VII-IO, vertical misalignment of 
the steel set will not overstress the steel set even at this worst case offset. It is judged 
that normal installation of the foot plate flat on the invert segment curb will 
adequately control the installation. Therefore, no tolerance is necessary to control this 
feature, 
Skew is not considered important, as the erection process will only tolerate a minor 
amount of skewing before it is impossible to insert the bolts used to make up the 
joints. Therefore, no tolerance is necessary to control this feature. 
There is no tolerance associated with the vertical and horizontal placement of the steel 
set transverse to the longitudinal tunnel centerline. The overriding concern is that the 
set be expandedlblocked as stated under Section C.4, above, 
8. lted Connections fCriticalk 
All bolted connections using ASTM A307 (or higher strength) bolts shall be 
installed to a snug tight condition. Bolt head and nut or washer(s) shall make 
contact with the joint plates. Snug tightness shall be in accordance with AISC 
M016, except that gaps between joint plates and shims may exceed 1/16 inch if 
plates or plates and shims contact at any point in the connection plane, As a result 
of vibrations due to the passage of rail traffic over the invert segment rails and 
seating of the connection plates as the sets take load, it is anticipated that the nuts 
on the steel set connection bolts might loosen over time. This condition will be 
mitigated by the requirement in the construction specifications (Section 01501, 
Paragraph 3.01J - Reference 5.4) that the Constructor provide "routine inspection, 
maintenance, monitoring and repair (as required) of the permanent function ground 
support system" in order to meet the maintainable life of 100 years required for 
incorporation into a potential repository. This inspection and repair program will 
ensure that the steel set connections are maintained during the life of the ESF, but 
will have to be carried forward (along with other ground support maintenance 
tasks) through the ESF operations phase into repository construction and 
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ATTACHMENT VIII STRUCTURAL STEEL SET USING W6X20 
PURPOSE AND DESCRIPTION 
For jacking loads two computer analysis were performed, one with 20 Ton jacking load and 
another with 17 ton jacking load. The results are that the W6X20 shape is adequate for 17 
Ton jacking, but not for 20 Ton jacking. (See "Summary of computer analyses for W6X20 
steel shape" at the end of this attachment). 
For all inputs used in the computer analyses performed in this attachment, see Attachment I, 
the 51 degrees runs. The jacking bracket for jacking without insert is situated at 51 degrees 
with the vertical axis. (See page IX-3). KD 
' b e  configuration from 
difference in radius is 1" which represents a difference of less than 1% in configuration. 
From the resulting interaction coefficient for the 17 Ton jack (see page VIII-26), we can 
conclude that the results are adequate. 
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1. STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT VI11 
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
3. * FILE STLRV3D 
4. * 20 TON JACKS APPLIED BOTH SIDES @ 51 DEGREES 
5. * W6X20 
6. UNIT FT KIP 
7. JOINT COORDINATES 
8. 3 2.71 2.77 ; 4 2.43 3.13 
9. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
10. 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
11. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
12. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
13. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
14. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
15. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
16. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
17. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
18. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.62 2.77 
19. MEMBER INCIDENCE 
20. 3 3 4 42 
21. UNIT KIP INCH 
22. MEMBER PROPERTIES 
23. 3 TO 42 TA STA W6X20 
24. CONSTANTS 
25. E 29000.0 ALL 
26. DENSITY 0.00028 ALL 
27. BETA 0 ALL 
28. UNIT FT 
29. SUPPORT 
30. 3 7 11 35 39 43 FIXED BUT FY MZ 
31. 22 24 FIXED BUT FX MZ 
32. 16 30 PINNED 
33. UNIT KIP 
34. LOAD 1 
35. SELF WEIGHT Y -1.0 
36. LOADING 2 
37. * 20 TON JACKS @ BOTH SIDES 
38. * TO OBTAIN LOADS FOR 20 TON JACKS: MULTIPLY 
39. il. THE LOADS FOR 25 TON JACKS BY 0.80 
.> * THEN, MULTIPLY MOMENTS BY 5/12 BECAUSE 
41. * EXCENTRICITY IS 5" FOR W6X20 
,." a- 
3 
45. JOINT LOADING 3 40* 
42. * 31.47 X .8 = 25.176 K 46. 3 FX -25.176 
43. * 38.86 X .8  = 31.088 K 47- 43 FX 25.176 
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48. 3 43 FY 31.088 
50. 3 MZ 16.667 
51. LOADING COMBINATION 3 
52. 12.5 2 1.0 
53. PERFORM ANALYSIS 
49. 43 MZ -16.667 
'".--l -3 
P R O B L E M  S T A T I S T I C S  
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 41/ 40/ 10 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 
SIZE OF STIFFNESS MATRIX = 666 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES 
ORIGINAL/FINAL BAND-WIDTH = 1/ 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
54. LOAD LIST 3 
5 5 .  PRINT ANALYSIS RESULTS 
13: 42: 21 
13 : 42 : 21 
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ATTACHMENT' Vm - I: BABEEW-01717- RE  02  - 
. -  
Page: i Vm-9 of Vm-27 
D 
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. .  - .. 
'?EMBER END FORCES STRUCTURE TYPE = PLANE 
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ALL WITS ARE -- KIP FEET 




































































































































































14 3 14 
15 
34.53 





























































I ATTACHMENT VIII 
Page:I V m - S O  of Vm-27 
DI: B A B E E ~ 0 1 7 1 7 4 ~ ~ ~ V  02 _. 
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?EMBER END FORCES STRUCTURE TYPE = PLANE - ------I---------- 
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page: ' m - 1 1  of VIII-27 
- - . - . _ _  TITLE: ESF Ground Support - Structural Steel Analysis 
->EMBER END FORCES STRUCTURE TYPE = PLANE ----------------- 
ALL UNITS ARE -- KIP FEET 
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56. CHECK COD3 ALL 
3 .i 
-1 






STAAD-111 CODE CHECKING - (AISC) . . . . . . . . . . . . . . . . . . . . . . .  









































0 23 ST W6X 20 
24 ST W6X 20 
25 ST W6X 20 







































































































































































































I DI: BABEE0000-01717-0200-3 W V  02 , TI'BZE: ESF Ground Support - Structural Steel Analysis Page: Vm-13 of VIII-27 - 
<.<<:, :3 L UNITS ARE KIP FEET (UNLESS OTHERWISE NOTED) 
-43 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING / 
FX MY MZ LOCATION 
===3===I=I=31='========35====='r=============================== 
27 ST W6X 20 PASS AISC- H1-3 0.114 3 
2 8  ST W6X 20  PASS AISC- H1-3 0 .208  3 
29 ST W6X 20 PASS AISC- H1-3 0 . 3 3 1  3 
30  ST W6X 20 PASS AISC- H1-2 0.552 3 
33.77 c 0.00 -7.55 0.00 
3 1  ST W6X 20  PASS AISC- H1-2 0 .570  3 
34.55 c 0.00 -7.88 1 . 3 7  
32  ST W6X 20 PASS AISC- H1-2 0.572 3 
34.74 c 0.00 7 .88  0.00 
3 3  ST W6X 20 PASS AISC- H1-2 0 .567  3 
34.57 c 0.00 7 .79  0.00 
34  ST W6X 20 PASS AISC- H1-2 0 . 5 8 1  3 
34 .05  C 0.00 8 . 2 7  1 . 3 6  
35 ST W6X 20  PASS AISC- H1-2 0 .550  3 
30.08 C 0.00 -8.27 0.00 
36 ST W6X 20  PASS AISC- H1-2 0 .295  3 
30.63 C 0.00 -1 .41  1 . 3 6  
PASS AISC- H1-2 0.295 3 
30 .63  C 0.00 -1 .41  0.00 
38 ST W6X 20  PASS AISC- Hl-2 0.629 3 
30.30 C 0.00 -10.32 1.57 
39  ST W6X 20  PASS AISC- H1-2 0.675 3 
36.06 C 0.00 10 .32  0.00 
40 s'z v5x 2 3  3AS s AIS'C- 21-2 0.895 3 
37.30 C 0.00  15 .96  1 .57  
4 1  ST W6X 2 0  PASS AISC- H I - 2  0 .964 3 
37 .83  C 0.00 1 7 . 5 9  1 . 5 7  
42 ST W6X 20  PASS AISC- H1-2 0 .963  3 
37.79 c 0.00 -17.59 0.00 
5.93  c 0.00 1 .76  1 . 3 6  
5 .80  C 0.00 4 . 2 6  1 . 3 6  
5.61 C 0.00 7 . 5 5  1 . 3 7  
'"3 37 ST W6X 20  
************** END OF TABULATED RESULT OF DESIGN ************** 
57. PLOT DISPLACEMENT FILE 
58. PLOT BENDING FILE 
59.  FINISH 
DATE= SEP 1 1 , 1 9 9 5  TIME= 13:42:26 ****** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* For questions on STAAD-III/ISDS, contact: * 
* RESEARCH ENGINEERS, Inc at (714)  974-2500 * 
ATTACHMENT Vm 
DIE BmEE0000-01717-0200-00003 REV QZ 
Page: Vm-14 of m - 2 7  ESF Ground Support - Structural Steel Analysis R 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* S T A A D - 111 * * Revision 16.0b * 
* proprietary Program of * 
* - RESEARCH ENGINEERS, Inc. * 
* Date= SEP 11, 1995 * * Time= 13: 57: 37 * 
* * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. STAAD PLANE BABEE0000-01717-0200-00003 ATTACHMENT VI11 
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00 
3. * FILE STLRV3D 
4. * 17 TON JACKS APPLIED BOTH SIDES @ 51 DEGREES 
5. * W6X20 
6. UNIT FT KIP 
7. JOINT COORDINATES 
8. 3 2.71 2.77 ; 4 2.43 3.13 
9. 5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87 
10. 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45 
11. 1.3 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03 
12. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91 
13. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52 
14. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73 
15. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90 
16. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79 
17. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85 
18. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.62 2.77 
19. MEMBER INCIDENCE 
20. 3 3 4 42 
21. UNIT KIP INCH 
22. MEMBER PROPERTIES 
23. 3 TO 42 TA STA W6X20 
24. CONSTANTS 
25. E 29000.0 ALL 
26. DENSITY 0.00028 ALL 
27. BETA 0 ALL 
28. UNIT FT 
29. SUPPORT 
30. 3 7 11 35 39 43 FIXED BUT FY MZ 
31. 22 24 FIXED BUT FX MZ 
32. 16 30 PINNED 
33. UNIT KIP 
34. LOAD 1 
35. SELF WEIGHT Y -1.0 
36. LOADING 2 
37. * 17 TON JACKS @ BOTH SIDES 
39. * THE LOADS FOR 20 TON JACKS BY 0.85 
40. * THEN, MULTIPLY MOMENTS BY 5/12 BECAUSE 
41. * EXCENTRICITY IS 5" FOR W6X20 
42. * 25.176 K X .85 = 21.4 K 
43. * 31.088 K X .85 = 26.425 K 
44. * 34K X 5"/12 = 14.667 FT K 
38. * TO OBTAIN LOADS FOR 17 TON JACKS: MULTIPLY 
4 5 *  JOINT LOADING 
4 6 *  3 FX -21.4 
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... 4 4  
3 43 FY 26.425 
3 MZ 14.667 
1 2 .5  2 1.0 
PERFORM ANALYSIS 
43 MZ -14.667 
LOADING COMBINATION 3 
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 41/ 40/ 10 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 111 
SIZE OF STIFFNESS MATRIX = 666 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES 
ORIGINAL/FINAL BAND-WIDTH = I/ 1 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
54. LOAD LIST 3 
55. PRINT ANALYSIS RESULTS 
13 : 57: 40 
13 : 57: 41 
13: 57: 41 
13: 57: 41 
13: 57: 42 
ATI'ACHMENT Vm 
DI: BABEEOOOO-01717-02~0-00003 REV a 2  
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STRUCTURE TYPE = PLANE 
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TORSION MOM-Y MOM-Z MEMB LOAD 
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?MEMBER END FORCES 
*' ---. - R -. -- - --- - STRUCTURE TYPE = PLANE 
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. ATTACHMENT VIII 
DI: BABEE0000-01717-020O~3 @V 0 2 
TII"LE: ESF Ground Support - Structural Steel Analysis Page: VIII-20. of VIU-27 - 
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Page: Vm-21 of Vm-27 
STAAD-I11 CODE CHECKING - (AISC) . . . . . . . . . . . . . . . . . . . . . . .  



































21 ST W6X 20 
22 ST W6X 20 
23 ST W6X 20 
24 ST W6X 20 
25 ST W6Xi20 




































































































































































































.-. - ATTACHMENTMII . 
DI: Bm-01717-0200-00003 MY 02 ; . 
TI'kE: ESF Ground Support - Structural Steel Analysis 
AS'& UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED) 
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 
FX MY MZ LOCATION 
Page: VIII-22 of Vm-27 \ -  
1 - -~ . . -_. .-...e-. 
27 ST W6X 20 
28 ST W6X 20 
29 ST W6X 20 
. 30 ST W6X 20 
31 ST W6X 20 
32 ST W6X 20 
33 ST W6X 20 
34 ST W6X 20 
35 ST W6X 20 
36 ST W6X 20 
- 37 ST W6X 20 
38 ST W6X 20 
39 ST W6X 20 
40 ST W6X 20 
41 ST W6X 20 


















































0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 , O O  
0 . 0 0  
0 . 0 0  
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3 '  
1.57 
. 3  
0 .00  
3 
SEP 11,1995 TIME= 13:57:46 ****** 
I 
.I. 















DI: BABEE000e01717-02~3 REV 02 
f 
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DI: BABEEW-01717-0200-00003 REV 92 

















17 TON )capacity 
JACK ) 
INTERACTION COEFFICIENT MEMBER CONCLUSIONS 
Computer Hand calc's 
0.964 
0.837 
1.038 3,4,41,42 W6X20 is not 
adequate for 20 T jack 
0.898 3,4,41,42 W6X20 is adequate 
for 17 T jack 
3 . .. 
ATTACHMENT VIII 
DI: BABEE0000-0 17 1 ~-O~oO-oooO3 REV 0 2 
TITLE: ESF Ground Support - Structural Steel Analysis Page: VIII-27 of VIII-27 
AITACHMENT Vm 
CONCLUSIONS 
The conclusions of the analyses performed in attachment VIII are: 
1 .  The W6X20 steel shape is adequate for a 17 Ton jacking force, but not for a 20 Ton 
jacking force. 
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The purpose of this finite element analysis of the W8x3 1 base plate is to determine ifthe stress 
developed in the plate under the following loading is less than the AISC allowable stress: 3 
Dead + Utility + Rock + Seismic Load (D+U+R+S) = Pa = 121.8 kips (see Design Data). 
The AISC Allowable Bending Stress = Fb = 0.75Fy = 0.75(36) (MSC pg 5-48, Eqn F2-1) 
= 27 ksi x 1.333 (1/3 increase for seismic) 
= 36 ksi 
The static load case of (D +U + R) is addressed in Attachment III, page III-65 of this analysis. 
Design Data 
Base plate dimensions: 12-1/2” x 3/4” x 0’-8” (Attachment III, pg III - 65) 
W8x3 1 Properties (AISC MO16, pg I - 32): 
= 0.435” bf = 7.995” d = 8.00” 
A = 9.13” t, = 0.285” 
Design Axial Load on WSx3 1: 
Pa = 121.8 kips (D+U+R+S, Attachment m, pg III - 108) 
Atchl0-3.wp6 
- . . rr 
DI: BABEE0000-01717-0200-00003 REV 02 
A'ITACBMENTX 
und Support - S t n r c m d  Steel h&vsis Pape: X- 2 of x-% 
3 Description 
The 12-1/2" x 3/4" x 0'-8" base plate is supported by the invert segment curb which is 6-3/4" wide 
at the location of bearing contact with the base plate. The invert segment curb is 8" wide with a 
blockout for a seal on the side nearest the rock wall of ?htt and a 3/4" chamfer on the interior side 
(see Figure X. 1 on page X-5). The WSx3 1 steel set ring beam is welded to the base plate with 3" 
long fillet welds on the inside of the flanges and on both sides of the web (Attachment IX, page 
Ix-11). 
Analysis Methodology (Spring Approach) 
Since the base plate is not l l l y  supported by the invert curb, it cannot be analyzed by the 
conventional AISC methods (AISC MO16, pg 3-106). The base plate is welded to the W8 at the 
flanges and at the web (see above); therefore, the plate is analyzed with only the welded portions 
of the flanges and web k e d  to the plate at corresponding nodes (see LoadingEked Node 
Codguration, page X-8), with those same nodes free to deflect vertically (or with vertical springs 
depending on location). The base plate area in contact with the invert curb is modeled with 
vertical springs to represent the concrete support as described in the following paragraph. 
To model the concrete support under the base plate, a spring element is placed at each node that 
is in contact with the concrete. A value of 4000 kip/in was chosen as a best estimate spring 
stifkess (constant) to represent the concrete based on the following, assuming the curb acts as a 
short column in compression: 3 
Average invert depth = (6-314" @ curb & 24" @ center ) so assume 0 14" 
Assume 12" wide x 14" deep column; Area = A = (12")(14") =168 in* 
E = 57000 (C')' = 57000 (5000psi)" = 4030 ksi (From ACI 3 18, Section 8.5) 
L = Length of column = arc length of inverts [(2)(3 l.01°)/3600J(25')(x) = 13.53 ft . 
K = stifhess s AE/L = (168 in2)(4030 ksi)/( 13.53R)(12idfi) 
= 4 170 kip/in say = 4000 kiplin 
Axial load &om the W8 is applied as a pressure loading through the web and flanges of the WS 
(see Loading/Fixed Joint Configuration, page X-8). The pressure loading is determined by 
dividing the total load ( Pa ) by the area the W8 member: 
121.8 kip / 9.13 in2 = 13.341 ksi 
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However, since all the nodes do not have the same tributary area, it was necessary to bctor the 
spring constant for the remaining nodes by multiplying the ratio of triiutary areas by 4000 as 
shown in the following example for node number 73 : 
:> 
Approx tributary area of greatest number of elements = 1.0185*0.938 = 0.9554 
Tributary area of node 73 = (1.126+0.80)/2 * 0.938 = 0.9033 
Spring constant for node 73 = 4000*0.9033/0.9554 = 3782 0 3800 (rounded) 
As shown above, the results were rounded for simplicity. In addition, nodes that occur at the 
corners and along the edges are W e r  reduced by 1/4 and 1/2 respectively, as only 1/4 (corner) 
or 1/2 (edge) of the tributary area contributes at these nodes. Each node is also released in the x 
and y directions. 
The resulting stress plot for the 4000 k i p h  case shows a maximum stress contour of 29.54 ksi 
(pg X-9), with a maximum stress value of 33.23 ksi (elements 122 and 126, page X-27). The 
stress in the plate is below the allowable stress of 36 ksi; therefore, the plate is adequate for the 
governing (D+R+U+S) design load of 121.8 kips. 
Deviations from Normal Installation 
The base plate is designed for the normal condition of relatively d o r m  bearing on the invert 
segment curb as shown on Figure X. 1. However, due to installation conditions, uneven bearing 
may occur, in which case the allowable stresses of the MSC and ACI codes might be exceeded as 
described below. 
' 
Prior to expanding the steel set, the foot segment is installed nominally perpendicular to the tunnel 
alignment and as close to the tunnel wall as practical with the base plate bearing flat on the invert 
segment curb. As jacking and expansion of the steel set occurs, the foot segment may rotate and 
move, creating uneven bearing on the invert curb. Rotation and movement of the foot segment 
during the jacking process may occur because of construction and/or erection conditions such as 
excavated tunnel shape (out-of-round), accumulation of tolerances, irregularities or voids in the 
tunnel walls, or other conditions that may affect the relative alignment of the steel set and 
concrete invert. When the foot segment base plate bears unevenly on the concrete invert curb or 
when the foot segment base plate is offset toward the tunnel centerline, the plate bearing area will 
decrease, increasing the bearing pressure on the concrete and the bending stress in the steel base 
plate. Bending of the steel base plate or localized spalling of the concrete curb might occur. 
However, excessive offset of the foot segment base plate towards the tunnel centerline is limited 
during the jacking/expansion process because ifthe base plate is offset excessively, the jacking 
force cannot be applied, ie. there will be inadequate support for the base plate and the foot 
segment will rotate toward the centerline of the tunnel. The offset of the base plate should not 
exceed 1 inch at any location measured fiom the face of the curb to the inside face of the W8. 
This value was determined on page III-84 in Attachment III of this analysis. 
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2 Base plate and curb contact m the extreme case may occur initially through a single plate edge 
bearing on the concrete curb. To distrr'bute the design load, this bearing condition might spall the 
contacted concrete in the localized bearing area until support is achieved through development of 
a satisfactory bearing area. In addition, the steel base plate might also deform and assist in 
developing a satisfhctory bearing area. Provided the foot segment is properly positioned prior to 
jacking, localized spalling of the concrete invert curb or distortion of the base plate will not 
prohibit the steel set fi-om performing its intended function of providing ground support in the 
ESF (invert arrangement will be modified and upgraded prior to incorporation into the 
repository). 
Localized spalling of the concrete invert curb, obvious distortion of the base plate, or offset of the 
base plate exceeding 1 inch (page III-84) should be reported as nonconforming in accordance 
with Yucca Mountain Site Characterization Project Procedures so that the supports can be 
tracked for further manifestation of loading through ongoing monitoring programs. Reported 
nonconforming items will be evaluated according to specific conditions and dispositioned 
accordingly. 
Conclusions 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. STAAD SPACE FINITE ELEMENT ANALYSIS FOR W8X31 BASEPLATE 
2. * THIS ANALYSIS DETERMINES STRESS IN 3/4" BASE PLATE 
3. * SPRING CONSTANTS ARE BASED ON K = 4000 K/IN 
4. * LOADING IS ON WEB AND FLANGES 
5. * PLATE IS FIXED AT WELD LOCATIONS WITH FZ FREE OR KFZ SPRINGS 
6. * FILENAME = "PLATEZ" 
7. UNIT KIP IN 
8. INPUT WIDTH 79 
9. JOINT COORDINATES 
10. 1 0.0 0.0 0.0 3 2.252 0.0 0.0 
11. 4 3.052 0.0 0.0 
12. 5 4.0705 0.0 0.0 7 6.1075 0.0 0.0 
13. 8 6.3925 0.0 0.0 11 9.448 0.0 0.0 
14. 12 10.248 0.0 0.0 
15. 13 11.374 0.0 0.0 14 12.5 0 0 
17. ELEMENT INCIDENCE 
18. 1 1  2 16 15 
19. REPEAT 12 1 1 
20. REPEAT ALL 10 13 14 
21. UNIT KIP INCH 
22. ELEMENT PROPERTIES 
23. 1 TO 143 TH 0.75 






















29. 72 83 86 97 FIXED BUT FX FY MX MY KFZ 4400 
30. 71 84 85 98 FIXED BUT FX FY MX MY KFZ 2200 
31. 73 82 87 96 FIXED BUT FX FY MX MY KFZ 3800 
32. 75 76 79 80 89 90 93 94 FIXED BUT FX FY MX MY KFZ 4000 
33. 49 63 77 91 FIXED BUT KFZ 2600 
34. 105 FIXED BUT FX FY MX My KFZ 2600 
35. 50 64 78 92 FIXED BUT KFZ 2600 
36. 106 FIXED BUT FX FY MX MY KFZ 2600 
37. 133 134 FIXED BUT FX FY MX MY KFZ 600 
38. 35 36 FIXED BUT FX FY MX MY KFZ 2300 
39. 15 28 FIXED BUT FX FY MX MY KFZ 900 
40. 43 56 57 70 99 112 FIXED BUT FX FY MX MY KFZ 2200 
41. 127 140 FIXED BUT FX FY MX MY KFZ 500 
'%' 42. 16 27 FIXED BUT FX FY MX MY KFZ 1800 
43. 31 40 FIXED BUT FX FY MX MY KFZ 3400 
44. 44 55 58 69 100 111 FIXED BUT FX FY MX MY KFZ 4400 
45. 128 139 FIXED BUT FX FY m m  KFZ 1000 
46. 45 54 59 68 101 110 FIXED BUT FX FY MX MY KFZ 3800 









DI: BABEEOOOO-0 17 17-0200-000.03 REV 0 'L 
A'ITACFiMEhT X 
1 Steel Analvsis m: x- I1 of x-33 I - -ve: ESF Ground Support - Structura 
48. 47 48 51 52 61 62 65 66 FIXEDBTFX FY MX MY KFZ 4000 
49. 103 104 107 108 FIXED BUT FX FY MX MY KFZ 4000 
50. 46 53 60 67 74 81 88 95 102 109 FIXED BUT FX FY MX MY KFZ 3600 
' +  51. 29 42 FIXED BUT FX FY MX My KFZ 2000 
52. 30 41 FIXED BUT FX FY MX MY KFZ 4000 
53. 33 34 37 38 FIXED BUT FX FY MX MY KFZ 3600 
54. 32 39 FIXED BUT FX FY MX MY KFZ 3200 
55. 113 126 FIXED BUT FX FY MX MY KFZ 1600 
56. 114 125 FIXED BUT FX FY MX My KFZ 3200 
57. 115 124 FIXED BUT FX FY MX MY KFZ 2800 
58. 116 123 FIXED BUT FX FY KX MY KFZ 2600 
59. 117 118 121 122 FIXED BUT FX FY MX MY KFZ 2900 
60. 119 120 FIXED BUT FX FY MX My KFZ 1900 
61. 130 137 FIXED BUT FX FY MX MY KFZ 800 
62. 131 132 135 136 FIXED BUT FX FY MX MY KFZ 900 
63. 17 26 FIXED BUT KFZ 1500 
64. 18 25 FIXED BUT KFZ 1400 
65. 19 20 23 24 FIXED BUT KFZ 1600 
66. 21 22 FIXED BUT FX FY MX MY KFZ 1000 
67. 143 TO 146 FIXED BUT FZ 
68. 149 TO 152 FIXED BUT FZ 
69. UNIT KIP IN 
70. LOAD 1 PRESSURE ON WEB & FLANGES ONLY FROM 121.8 K AXIAL LOAD 
71. ELEMENT LOAD 
72. 3 TO 11 PRESSURE 13.341 
73. 133 TO 141 PRESSURE 13.341 
75. PERFORM ANALYSIS 
74. 20 33 46 59 72 85 98 111 124 PRESSURE 13.341 
NUMBER OF JOINTS/MEMBER+ELEMENTS/SWPORTS = 168/ 143/ 134 
ORIGINAL/FINAL BAND-WIDTH = 15/ 15 
TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 1008 
SIZE OF STIFFNESS MATRIX = 96768 DOUBLE PREC. WORDS 
TOTAL REQUIRED DISK SPACE = 2.55 MEGA-BYTES 
++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 
76. PRINT SUPPORT REACTIONS 
15: 3:48 









Title: ESF C f i O ~ ~ P O r t  - Stl-uctural Steel Ana i Pace: X - b f  x - 43 - 
-3 SUPPORT REACTIONS -UNIT KIP IN STRUCTURE TYPE = SPACE 
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Page: X-130f x- 33 i 
DI: BABEE0000-0 17 17-O2OO-O0003 REV 0 1 
ATTACHMENT x 
Title: ESF Ground SWDOrt - Structura 1 Steel Analvsis 
._  --_ 
'3 SUPPORT REACTIONS -UNIT KIP IN STRUCTURE TYPE = SPACE 



































































































0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0 '  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
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DI: BABEE0000-01717-0200-00003 REV 0% I 
ATI'ACHMENT X ' 
- 
. F Ground Sw~ort - St-a 1 Steel Ana 1VSiS Pape: X- I40f X-33 i 
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0 . 0 0  
0 . 0 0  
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0 . 0 0  
0 . 0 0  
0 . 0 0  
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77. PRINT ELEMENT STRESSES 
MOM 2 
0 . 0 0  
0.00 



















0 . 0 0  
0.00 
0.00 







0 . 0 0  
0.00 
0 . 0 0  
.") ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN -------------- \.A- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 
MY 
FXY 




1 1 0.12 -0.12 -0.09 
0.00 0.00 
0.26 SMIN= -1.19 TMAx= 
1.19 SMIN= -0.26 TMAX= 
0.00 0.05 
0.00 
0.73 ANGLE= -26.1 
0.73 ANGLE= -26.1 
TOP : SMAX= 
BOTT: SMAX= 









1.68 ANGLE= 15,O 
1.68 ANGLE= 15.0 
0.00 . 
TOP : SMAX= 
BOTT: SMAX= 









4.15 ANGLE= 25.5 
4.15 ANGLE= 25.5 
0.00 
TOP : SMAX= 
BOTT: SMAX= 









3.19 ANGLE= 19.7 
3.19 ANGLE= 19.7 
0.00 
TOP : SMAX= 
BOTT: SMAX= 
1.77 -4 . 43 -0.25 
0.00 0.00 
-1.52 SMIN= -9.64 TMAx= 
9.64 SMIN= 1.52 TMAX= 
-0.80 0.26 
4.06 ANGLE= 21.9 
4.06 ANGLE= 21.9 
0.00 
5 1 
TOP : SMAX= 
BOTT: SMAX= 
6 1 4.48 -3.59 -0.15 
0.00 0.00 
4.90 SMIN= -12.45 TMAX= 
12.45 SMIN= -4.90 TMAx= 
-0.56 0.79 
8.67 ANGLE= 37.7 
8.67 ANGLE= 37.7 
0.00 
TOP : SMAX= 
BOTT: SMAX= 
7 1 0.00 -0.41 1.16 
0.00 0.00 
12.36 SMIN= 2.17 TMAX= 








TOP : sMAx= 
BOTT: SMAX= 
-4.48 -3 . 59 -0.15 
0.00 0.00 
4.90 SMIN= -12.45 TMAX= 
12.45 SMIN= -4.90 TMAx= 
8 1 -0.56 -0.79 
8.67 ANGLE= -37.7 
8.67 ANGLE= -37.7 
0.00 
TOP : SMAX= 
RCTT: SMAX= 
-1.77 -4.43 -0.25 
0 . 0 0  0.00 a 
-1.52 SMIN- -9.64 TMAX= 
9.64 SMIN= 1.52 TMAX= 
9 1 -0.80 -0.26 
4.06 ANGLE- -21.9 
4.06 ANGLE= -21.9 
0 . 0 0  
TOP : SMAX- 
BOTT: SMAX= 







3.19 ANGLE= -19.7 
3.19 ANGLE- -19.7 
0 . 0 0  
b 
TOP : sMAx= -- . -0.66 SMIN= 
BOTT: SMAX= , 7.04 SMIN= 
t 
t 
--) ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN - -------------- 







MXY ELEMENT LOAD 
1 3.10 -3.38 -0.04 
0.00 0.00 
1.15 SMIN= -7.15 TMAX= 
7.15 SMIN= -1.15 TMAx= 
-0.53 -0.30 
4.15 ANGLE= -25.5 







12 1 -1.34 -0.61 0.14 
0.00 0.00 
1.77 SMIN= -1.60 TMAX= 
1.60 SMIN= -1.77 TMAx= 
-0.13 -0.08 
1.68 ANGLE- -15.0 
1.68 ANGLE= -15.0 
0.00 
TOP : SMAX= 
BOTT: SMAX= 








0.00 . -0.05 
0.00 
0.73 ANGLE= 26.1 
0.73 ANGLE- 26.1 




1.37 ANGLE= 39.8 
1.37 ANGLE= 39.8 







-0.03 TMAX= 1.1 TOP : SMAX= BOTT: SMAX= 










0.77 ANGLE= 34.4 
0.77 ANGLE= 34.4 
TOP : SMAX= 
BOTT: SMAX= 
1.97 -3.39 0.22 
0.00 0.00 
8.82 SMIN= 2.09 TMAx= 
-2.09 SMIN= -8.82 TMAX= 
0.81 -0.11 
0.00 
3.37 ANGLE= 10.3 
3.37 ANGLE= 10.3 
16 1 
TOP : SMAX= 
BOTT: SMAX= 
17 1 1.00 -4.19 0.30 
0.00 0.00 
11.02 SMIN= 3.05 TMAX= 
-3.05 SMIN= -11.02 TMAX= 
1.02 -0.09 
0.00 
3.98 ANGLE= 7.1 
3.98 ANGLE= 7.1 
TOP : . sMAx= 
BOTT: SMAX= 
0.90 -5.30 0.32 
0.00 0.00 
12.89 SMIN= 3.36 TMAX= 
-3.36 SMIN= -12. E 9 T!G.X= 







TOP : SMAX= 
E3TT: SMAX= 
$0.16 -2.95 0.00 
0.00 0.00 
4.52 SMIN= -3.83 TMAX= 
3.83 SMIN= . -4.52 "MAX= 
19 1 0.06 0.39 
0.00 
4.17 ANGLE- -42.8 
4.17 ANGLE= -42.8 
TOP : sMAx= 
BOTT: SMAX= 
20 1 0.00 -0.78 0.34 
0.00 0.00 








TOP : sM&x= 
BOTT: SMAX= 10.64 SMIN= -3.67 TMAX= 
_. 
7 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN -------------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 
















4.17 ANGLE= 42.8 
4.17 ANGLE= 42.8 
21 1 
TOP : SMAX= 
BOTT: SMAX= 
-0.90 -5.30 0.32 
0.00 0.00 
12.89 SMIN= 3.36 TMAX= 
-3.36 SMIN= -12.89 TMAX= 
1.20 0.06 
0.00 
4.77 ANGLE= -4.0 
4.77 ANGLE- -4.0 
22 1 
TOP : SMAX= 
BOTT: SMAX= 
23 -1.00 -4.19 0.30 
0.00 0.00 
11.02 SMIN= 3.05 TMAX= 
-3.05 SMIN= -11.02 TMAx= 
1.02 
0.00 
3.98 ANGLE= -7.1 
3.98 ANGLE= -7.1 
0.09 1 
TOP : SMAX= 
DOTT: SMAX= 
24 1 -1.97 -3.39 0.22 
0.00 0.00 
8.82 SMIN= 2.09 TMAx= 
-2.09 SMIN= -8.82 TMAX= 
0.81 0.11 
0.00 
3.37 ANGLE= -10.3 
3.37 ANGLE= -10.3 
TOP : sMAx= 
BOTT: SMAX= 
25 0.29 0.07 
0.00 
0.77 ANGLE= -34.4 
0.77 ANGLE= -34.4 
1 -1.44 -1.61 0.24 
0.00 0.00 
3.61 SMIN= 2.07 TMAX= 
-2.07 SMIN= -3.61 TMAX= 
TOP : sMAx= 
BOTT: SMAx= 
26 1 0.33 0.29 -0.10 
0.00 0.00 
0.03 SMIN= -2.72 TMAX= 
2.72 SMIN= -0.03 TMAX= 
-0.15 -0.13 
1.37 ANGLE= -39.8 
1.37 ANGLE= -39.8 
0.00 




SMIN= -2.14 TMAx= 
SMIN= -0.20 TMAx= 
-0.12 0.11 
1.17 ANGLE= 36.7 
1.17 ANGLE= 36.7 
0.00 
27 1 -0.16 
0.20 
2.14 







SMIN= -3.13 TMAx= 
SMIN= -0*56 TMAX= 
28 1 -0.19 0.16 
1.85 ANGLE= 32.8 
1.85 ANGLE= 32.8 
0 . 0 0  
TOP : SMAX= 
BOTT: SMAX= 
-0.26 0.15 
1.98 ANGLE- 27.5 
1.98 ANGLE- 27.5 
0.00 
29 1 -0.27 -0.39 -0.05 
0.00 0.00 
0.32 SMIN= -3.64 TMAX= 
3.64 SMIN= -0.32 TMAX= 
TOP : SMAX= 
BOTT: SMAX= 
-0.33 0.11 
1.88 ANGLE= 18.3 
0.00 
1.88 ANGLE? 18.3 








TOP : ,sMAx= 
BOTT: SMAX= I 
F 
IL 
DI: BABEE0000-0 17 17-0200-00003 REV 02 
ATTACHMENT X 
Page: X- 10 of X-33 Title: ESF @ound Su~port - Stmctura 1 Steel Analysis 
_ _  ~- 
3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN - - - - ---. ------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 
ELEMENT LOAD . QX QY Mx 
FX FY 
9 1  1 -0.41 -0-42 -0.13 
2J. I 
TOP : SMAX= 
BOTT: SMAX= 
32 1 
TOP : SMAX= 
BOTT: SMAX= 
33 1 
TOP : SMAX= 
BOTT: SMAX= 
34 1 
TOP : SMAX= 
BOTT: SMAX= 
35 1 
TOP : SMAX= 
BOTT: SMAX= 
36 1 
TOP : SMAX= 
BOTT: SMAX= 
37 1 
TOP : SMAX= 
BOTT: SMAX= 
38 1 
TOP : SMAX= 
BOTT: SMAX= 
39 1 
TOP : SMAX= 
BOTT: SMAX= 
40 1 


















































































































1.77 ANGLE= 8.3 
1.77 ANGLE= 8.3 
0.00 
-0.80 -0.06 
4-02 ANGLE= -4.8 
4.02 ANGLE= -4.8 
0.00 
-1.17 0.00 
4.87 ANGLE= 0.0 




4.02 ANGLE= 4.8 
4.02 ANGLE= 4.8 
-0.45 -0.05 
1.77 ANGLE- -8.3 
1.77 ANGLE= -8.3 
0.00 
-0.33 -0.11 
1.88 ANGLE= -18.3 
1.88 ANGLE= -18.3 
0.00 
-0.26 -0.15 
1.98 ANGLE- -27.5 
1.98 ANGLE- -27.5 
0-00 
-0.19 -0.16 
1.85 ANGLE= -32.8 
1.85 ANGLE= -32.8 
0.00 
-0.12 -0.11 
1.17 ANGLE- -36.7 
1.17 ANGLE= -36.7 
0.00 
-0.06 0.06 
0.64 ANGLE= 33.6 
0.00 
0.64 ANGLE= 33.6 
I 1 DI: BABEE0000-0 17 17-0200-00003 REV 01 
ATIACHMENT X 
Bee: X- I9 of X- 33 Title: ESF c+round SUPFOrt - Structural Stee 1 Analvsis 
- - -- -- 
.--I 
1 ELEMENT FORCES FORCE,LENGTH UNITS- KIP IN ----..-------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 
ELEMENT LOAD . QX QY Mx 
FX FY 
41 1 -0.16 0.20 -0.03 
0.00 0.00 
TOP : SMAX= 0.03 SMIN= -2.00 TMAx= 
BOTT: SMAX= 2.00 SMIN= -0.03 TMAX= 
42 1 -0.16 0.33 -0.07 
TOP : SMAX= 
BOTT: SMAX= 
43 1 
TOP : SMAX= 
BOTT: SMAX= 
44 1 
TOP : SMAX= 
BOTT: SMAX= 
45 1 
TOP : S M =  
BOTT: SMAX= 
46 1 
TOP : SMAX= 
BOTT: S M =  
47 1 
TOP : SMAX= 
BOTT: SMAX= 
48 1 
TOP : SMAX= 
50TT: SFAX= 
49 1 
TOP : SMAX= 
BOTT: SMAX= 
50 1 













0 . 0 0  
0 . 0 0  































































0 . 0 0  
0 . 0 0  
0 . 0 0  TMAx= 







































0 . 0 0  
0 . 0 0  
0 . 0 0  ANGLE= 




















2.13 ANGLE= 20.3 
2.13 ANGLE= 20.3 
0.00 
0.02 
1.08 ANGLE= 6.0 




1.21 ANGLE= -7.0 
1.21 ANGLE= -7.0 
0 . 0 0  
-0.27 -0.06 
1.25 ANGLE= -16.3 
0 . 0 0  
1.25 ANGLE- -16.3 
DI: BABEE0000-0 17 17-0200-00003 REV 02 
ATTACHMENT X 
r n w  - 1hl- i b g e :  X - h f  X-33 
I-- 
3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN -------------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 






0.16 0.20 -0.03 
0.00 0.00 
0.03 SMIN= -2.00 TMAx= 
2.00 SMIN= -0.03 "MAX= 
-0.16 -0.07 
0.00 
1.02 ANGLE= -23.6 
1.02 ANGLE= -23.6 
51 1 











0.64 ANGLE= -33.6 
0.64 ANGLE= -33.6 
0.00 
52 1 
TOP : SMAX= 
BOTT: SMAX= 










0.13 ANGLE= 90.0 
0.13 ANGLE= 90.0 
0.01 
TOP : SMAX= 
BOTT: SMAX= 









0.31 ANGLE= 15.5 
0.31 ANGLE= 15.5 
0.00 
TOP : SMAX= 
BOTT: SMAX= 
-0.11 0.01 
0.41 ANGLE= 10.4 
0.41 ANGLE= 10.4 
0.00 








TOP : SMAX= 
BQTT: SMAX= 
56 1 -0.15 0.13 -0.12 
0.00 0.00 
-1.28 SMIN= -1.63 TMAx= 
1.63 SMIN= 1.28 TMAx= 
-0.15 0.01 
0.17 ANGLE= 9.5 







0.20 ANGLE= 2.3 
0.20 ANGLE= 2.3 
0.00 
























1.22 ANGLE= -6.6 

















0.00 ANGLE= 90.0 
0.00 ANGLE= 90.0 
Jt'?:., 
4s 3 SMAX= SMAX= TOP : BOTT : 0.00 0.00 





1.22 ANGLE= 6.6 










SMIN= 1.22 ANGLE= 6.6 
DI: BABEE0000-0 17 17-0200-OOOO3 REV 0 2 
A~ACEIMENT x
Title~LFSF Ground Swart - Strut- Stee 1 Analvsis Paw: - x- 71 of x-33 
I_ -- 
3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN 
...a 
---------I---- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 
ELEMENT LOAD 
61 1 
TOP : smx= 
BOTT: SMAX= 
62 1 
TOP : SMAX= 
BOTT: SMAX= 
63 1 
TOP : SMAX= 
BOTT: SMAX= 
64 1 
TOP : SMAX= 
BOTT: SMAX= 
65 1 
TOP : SMAX= 
BOTT: SMAX= 
66 1 
TOP : SMAX= 
BOTT: SMAX= 
67 1 
TOP : SMAX= 
BOTT: SMAX= 
68 1 
TOP : SMAX= 
BOTT: SMAX= 
69 1 
TOP : SMAX= 
BOTT: S== 
70 1 
TOP : s m =  
ROTT: SMAX= 
. QX QY Mx 
FX FY 
-0.04 0.18 -0 . 19 
0.00 0.00 
-1.66 SMIN= -2.06 TMAX= 
2.06 SMIN= 1.66 TMAX= 
o.is 0.13 -0.12 
0.00 0.00 
-1.28 SMIN= -1.63 TMAX= 
1.63 SMIN= 1.28 TMAX= 
0.12 0.12 -0.04 
0.00 0.00 
-0.35 SMIN= -1.18 TM?iX= 
1.18 SMIN= 0.35 TMAX= 
0.08 0.07 -0.01 
0.00 0.00 
-0.02 SMIN= -0.64 TMAX= 
0.64 SMIN= 0.02 TMAX= 
0.01 0.06 0.00 
0.00 0.00 
0.08 SMIN= -0.19 TMAX= 
0.19 SMIN= -0.08 TMAX= 
-0.02 -0.12 -0.01 
0.00 ' 0.00 
0.08 SMIN= -0.43 TMAX= 
0.43 SMIN= -0.08 TMAX= 
-0.10 -0  15 -0.01 
0.00 0.00 
-0.04 SMIN= -0.99 TMAx= 





































0.20 ANGLE= -2.3 
0.20 ANGLE= -2.3 
0.00 
-0.15 -0.01 
0.17 ANGLE- -9.5 
0.00 
0.17 ANGLE- -9.5 
-0.11 -0.01 
0.41 ANGLE= -10.4 
0.41 ANGLE= -10.4 
0.00 
-0.06 -0.01 
0.31 ANGLE= -15.5 
0.31 ANGLE- -15.5 
0.00 
-0.01 -0.01 
0.13 ANGLE= 90.0 
0.13 ANGLE= 90.0 
0.00 
-0.03 -0.02 
0.25 ANGLE= -32.8 
0.25 ANGLE- -32.8 
0.00 
-0.09 -0.02 
0.47 ANGLE- -16.0 
0.47 ANGLE= -16.0 
0.00 
-0.15 -0.02 
0.61 ANGLE= -9.6 
0.61 ANGLE- -9.6 
0.00 
-0.21 0.00 
0.42 ANGLE= -3.2 
0.42 ANGLE= -3.2 
0.00 
-0.24 0.02 
0.26 ANGLE- 21.2 
0.00 
0.26 ANGLE3 21.2 
I 
DI: BABEEOOOO-01717-0200-00003 REV 02 
ATTACHMENT X 
lvsis m u s F  m m d  swt>ort - StX-ucrnal Steel Ana we: X-2'Lof X - 33 -. 
:3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN -------------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 
ELEMENT LOAD . QX QY Mx 
FX FY 
71 1 
TOP : sMAX= 
BOTT: SMAX= 
72 1 
TOP : sMAX= 
BOTT: SMAX= 
73 1 
TOP : sMAX= 
BOTT: SMAX= 
74 1 
TOP : sMAX= ') BOTT: SMAX= 
75 1 
TOP : sMAX= 
BOTT: S W =  
76 1 
TOP : SMAX= 
BOTT: S W =  
77 1 
TOP : SMAX= 
BOTT: SMAX= 
78 1 
TOP : SMAX= 
BOTT: SMAX= 
7.9 1 
TOP : SMAX= 
BOTT: SMAX= 
80 1 
TOP : SMAX= 
BOTT: SMAX= 
1.18 -0.33 0.21 
0.00 0.00 
2.28 SMIN= -0.49 TMAx= 
0.49 SMIN= -2.28 TMAX= 
0.00 -0.18 0.00 
0.00 0.00 
0.00 SMIN= 0.00 TMAx= 
0.00 SMIN= 0.00 TMAx= 
-1.18 -0.33 0.21 
0.00 0.00 
2.28 SMIN= -0.49 TMAx= 
0.49 SMIN= -2.28 TMAX= 
0.02 -0.37 -0.20 
0.00 0.00 
-2.10 SMIN= -2.63 TMAx= 
2.63 SMIN- 2.10 TMAx= 
0.16 -0.27 -0.13 
0.00 0.00 
-1.38 SMIN= -2.23 TMAX= 
2.23 SMIN= 1.38 TMAX= 
0.13 -0.25 -0.04 
0.00 0.00 
-0.44 SMIN= -1.66 TMAX= 
1.66 SMIN= 0.44 TMAX= 
0.10 -0.15 -0.01 
0.00 0.00 
-0.04 SMIN= -0.99 TMAx= 
0.99 SMIN= 0.04 TMAX= 
0.02 -0.12 -0.01 
0.00 0.00 
0.08 SMIN= -0.43 TMAx= 
0.43 SMIN= -0.08 WM= 
-0.13 -0.32 -0.03 
0.00 0.00 
0.12 SMIN= -1.89 "MAX= 
1.89 SMIN= -0.12 TMAx= 
-0.23 -0.'31 -0.05 
0.00 0.00 
-3.19 TMAX= 
3.19 SMIN- 0.12 TMAx= 




1.39 ANGLE= 7.3 




0.00 ANGLE= 90.0 
0.00 ANGLE= 90.0 
-0.04 -0.03 
1.39 ANGLE= -7.3 
1.39 ANGLE= -7.3 
0.00 
-0.24 -0.02 
0.26 ANGLE= -21.2 




0.42 ANGLE= 3.2 
0.42 ANGLE= 3.2 
-0.15 0.02 
0.61 ANGLE= 9.6 
0.61 ANGLE= 9.6 
0.00 
-0.09 0.02 
0.47 ANGLE= 16.0 
0.47 ANGLE= 16.0 
0.00 
0.02 
0.25 ANGLE= 32.8 





1-01 ANGLE= -28.6 
1-01 ANGLE= -28.6 
-0.26 -0.10 
1.54 ANGLE= -21.7 
0.00 
1.54 ANGLE= -21.7 
DI: BABEE0000-0 17 17-O200-00003 REV 02 
ATTACHMENT X 
Paqe: X-22lof X-33 Title: ESF Ground Sugport - Structural Stee 1 Analysis 
_ _  - - 
-3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN 
-----<--------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 







81 1 -0.23 -0.47 -0.10 
0.00 0.00 
-0.76 SMIN= -4.54 TMAX= 
4.54 SMIN= 0.76 TMAX= 
-0.40 -0.09 
1.89 ANGLE= -15.3 






82 1 t0.26 -0.48 -0.16 
0.00 0.00 
-1.59 SMIN= -5.65 TMAX= 
5.65 SMIN= 1.59 TMAX= 
-0.52 -0.05 
2.03 ANGLE= -8.2 















1.97 ANGLE= 2.0 
















3.26 ANGLE= 3.8 















3.85 ANGLE= 0.0 















3.26 ANGLE= -3.8 
3.26 ANGLE= -3.8 
0.00 
TOP : SMAX= 
BOTT: SMAX= 









1.97 ANGLE= -2.0 
1.97 ANGLE= -2.0 
0.00 
TOP : SMAX= 
BOTT: SMAX= 







1.59 T W =  
-0.52 0.05 
2.03 ANGLE= 8.2 
2.03 ANGLE= 8.2 
0.00 
TOP : SMAX= 
BOTT: SMAX= 









1.89 ANGLE= 15.3 
1.89 ANGLE= 15.3 
0.00 
TOP : SMAX= 
BOTT: SMAX= 
90 1 











1.54 ANGLE= 21.7 
0.00 
1.54 ANGLE= 21.7 
DI: BABEEOOOO-0 17 17-0200-00003 REV 02 
ATTACHMENT X 
Page: X-24of x-S ort - Structural Steel Analvsis 
3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN ------------_- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 

































































1.01 ANGLE= 28.6 







1 -0.26 -0.15 
1.84 ANGLE= -28.9 
1.84 ANGLE= -28.9 














2.34 ANGLE= -27.5 












2.37 ANGLE= -25.6 
2.37 ANGLE- -25.6 
0 . 0 0  
94 1 
TOP : SMAX= 
BOTT: SMAX= 





2.50 ANGLE= -18.5 
2.50 ANGLE= -18.5 
0.00 







2.59 ANGLE= -9.9 
2.59 ANGLE= -9.9 
0.00 
96 1 -0.41 









4.20 ANGLE= -2.8 
4.20 ANGLE= -2.8 
0 . 0 0  
97 1 0.20 













0 . 0  
0.0 
98 1 0 . 0 0  




99 -0 .08  

























100 1 0.41 
TOP : sMAx= 
BOTT: SM?iX= 
-1.45 
6.64 SMIN- 1.45 TMAX= 
I DI: BABEE0000-01717-0200-OOOO3 REV 02 
AITACHMENT X 
b v e :  X-25of X- 33 
-. 
3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN -------------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 






































































1.84 ANGLE= 28.9 


















1.70 ANGLE= -27.9 
1.70 ANGLE= -27.9 
0.00 



























0.87 ANGLE= 90.0 
0.87 ANGLE=' 90.0 
106 1 






2.29 ANGLE= 10.9 





























108 1 0.35 






3.30 ANGLE= 14.0 
3.30 ANGLE- 14.0 


























TOP : SMAX- 
ROTT: SMAX= 
3.39 
5.39 -3.39 TMAx= 4.39 ANGLE= -30.2 
_. - 
.3 ELEMEWT FORCES FORCE,LENGTH UNITS= KIP IN -------------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 
ELEMENT LOAD . QX QY Mx 
FX FY 
111 1 0.00 1.50 -0.02 
0.00 0.00 
TOP : SMAX= -0.21 SMIN= -13.57 TMAX= 
BOTT: SMAX= 13.57 SMIN= 0.21 TMAX= 
112 1 0.51 4.02 0.11 
0.00 0.00 
TOP : SMAX= 3.39 SMIN= -5.39 TMAx= 
BOTT: SMAX= 5.39 SMIN= -3.39 TMAx= 
113 1 0.02 6.27 0.20 
0.00 0.00 
TOP : SMAX= 8.33 SMIN= 1.73 TMAx= 
BOTT: SMAX= -1.73 SMIN= -8.33 TMAX= 
114 1 -0.35 5.25 0.26 
0.00 0.00 ''3 TOP : SMAX= 8.01 SMIN= 2.71 TMAX= 
BOTT: SMAX= -2.71 SMIN= -8.01 TMAX= 
115 1 -0.77 4.21 0.14 
0.00 0.00 
TOP : SMAX= 5.94 SMIN= 1.36 TMAX= 
BOTT: SMAX= -1.36 SMIN= -5.94 TMAx= 
116 1 -0.93 2.16 0.09 
0.00 , 0.00 
TOP : sMAx= 1.84 SMIN- 0.11 TMAx= 
BOTT: SMAX= -0.11 SMIN= -1.84 TMAX= 
117 1 0.31 -0.09 -0.10 
0.00 0.00 
TOP : SMAX= -0.30 SMINx -3.71 TMAX= 
BOTT: SMAX= 3.71 SMIN= 0.30 TMAX= 
118 1 -0.35 -0 . 18 -0.11 
0.00 0.00 
TOP : SMAX= -0.06 SMIN= -3.85 TMAx= 
BOTT: SMAX= 3.85 SMIN= 0.06 TMAx= 
119 1 2.69 3.05 0.45 
0.00 0.00 
TOP : sMAX= 9.79 SMIN= 2.56 TMAX- <j BOTT: SMAX= -2.56 SMIN= -9.79 TMAX= 
120 1 3.80 5.90 0.51 
0.00 0.00 
4.41 TMAX- 
-. - TOP : SMAX- 22.18 SMIN= 





6.68 ANGLE= 0.0 
6.68 ANGLE= 0.0 
-0.30 0.36 
4.39 ANGLE= 30.2 
4.39 ANGLE= 30.2 
0 . 0 0  
0.74 0.15 
0.00 
3.30 ANGLE= -14.0 
3.30 ANGLE- -14.0 
0.74 0.07 
0.00 
2.65 ANGLE= -8.1 
2.65 ANGLE= -8.1 
0.54 0.08 
0.00 
2.29 ANGLE= -10.9 
2.29 ANGLE- -10.9 
0.09 0.08 
0 . 0 0  
0.87 ANGLE= 90.0 
0.87 ANGLE= 90.0 
-0.28 0.13 
1.70 ANGLE= 27.9 
1.70 ANGLE= 27.9 
0 . 0 0  
-0.26 -0.16 
1.89 ANGLE= -31.9 
1.89 ANGLE= -31.9 
0 . 0 0  
0.71 0.31 
0.00 
3.61 ANGLE= -33.6 
3.61 ANGLE- -33.6 
1.99 0.38 
0.00 
8.89 ANGLE= - 1 3 . 6  
8.89 ANGLE5 -13 6 
DT: BABEE0000-01717-0200-00003 kEV 02 I 
Title: ESF Ground Syp~ort - - S t r U d  Steel Ana lysis Page: X-27of X - 3 3  1 ATTACHMENT X 
-.--- 
3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN 
---I-RIIIIII-- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 







121 1 2.54 7.18 0.64 
0.00 0.00 
26.42 SMIN= 6.14 TMAX= 
-6.14 SMIN= -26.42 TMAX= 
TOP : SMAX= 
BOTT: SMAX= 
10.14 ANGLE= -10.4 
10.14 ANGLE= -10.4 
3.08 0.28 
0.00 
12.74 ANGLE= -6.7 
12.74 ANGLE= -6.7 
2.76 9.63 0.76 
0.00 0.00 
33.23 SMIN= 7.75 TMAX= 
-7.75 SMIN= -33.23 TMAX= 
122 1 
TOP : SMAX= 
BOTT: SMAX= 
0.63 5.67 0.17 
0.00 0.00 
14.56 SMIN= -2.51 TMAX= 
2.51 SMIN= -14.56 TMAX= 
0.96 -0.70 
0.00 
8.53 ANGLE= 30.2 
8.53 ANGLE= 30.2 
123 1 
TOP : SMAX= 
BOTT: SMAX= 
0.00 3.38 1.17 
0.00 0.00 
12.45 SMINJ -12.85 TMAX= 
12.85 SMIN- -12.45 TMAX= 
0.00 
12.65 ANGLE= 0.0 
-1.20 
0.00 
12.65 ANGLE- 0.0 
124 1 
TOP : SMAX= 
BOTT: SMAX= 
-0.63 5.67 0.17 
0.00 0.00 
14.56 SMIN= -2.51 TMAX- 
2.51 SMIN= -14.56 TMAX= 
0.96 0.70 
0.00 
8.53 ANGLE= -30.2 
8.53 ANGLE= -30.2 
12 5 1 
TOP : SMAX= 
BOTT: SMAX= 
-2.76 9.63 0.76 
0.00 0.00 
33.23 SMIN= 7.75 TMAX= 
-7.75 SMIN= -33.23 TMAx= 
3.08 -0.28 
0.00 
12.74 ANGLE- 6.7 
12.74 ANGLE= 6.7 
126 1 




10.14 ANGLE= 10.4 
10.14 ANGLE= 10.4 
127 1 -2.54 7.18 0.64 
0.00 0.00 
26.42 SMIN- 6.14 TMAX= 
-6.14 SMIN= -26.42 TMAX= 
TOP : S W =  
ROTT: SMAX= 
-3.80 5.90 0.51, 
0.00 0.00 
22.18 SMIN= 4.41 TMAX= 
-4.41 SHIN= -22.18 TYX- 
1.99 -0.38 
0.00 
8.89 ANGLE= 13.6 
8.89 ANGLE= 13.5 
128 1 
TOP : sMAx= 
BOTT: SF+Ax= 
-2.69 3.05 0.45 
0.00 0.00 
9.79 SMIN= 2.56 TMAX= 
-2.56 SMIN- -9.79 TMAX= 
0.71 -0.31 
0.00 
3.61 ANGLE= 33.6 
3.61 ANGLE= 33.6 
129 1 
TOP : sMAX= 3 BOTT: SMAX= 
0.35 -0 .'I8 -0.11 
0.00 0.00 
-0.06 SMIN- _ _  -3.85 TMAX- 
3.85 SMIN= 0.06 TMAX= 
-0.26 0.16 
1.89 ANGLE= 31.9 
0 . 0 0  
1.89 ANGLE= 31.9 
130 1 
TOP : sMAX= 
BOTT: SMAX= 





TOP : SMAX= 
BOTT: SMAX= 
132 1 
TOP : sMAX= 
BOTT: SMAX= 
133 1 
TOP : sMAX= 
BOTT: SMAX= 
134 1 
TOP : SMAX= 
..-) BOTT: SMAX= 
135 1 
TOP : SMAX= 
BOTT: SMAX= 
136 1 
TOP : sMAx= 
BOTT: SMAX= 
137 1 
TOP : sMAX= 
BOTT: SMAX= 
138 1 
TOP : sMAx= 
. BOTT: SMAX= 
13 9 1 
14 0 1 
I 
I ATl'ACHMENT X 
I DI: BABEE0000-0171~-0200-00003 REV 02 
e: ESF Ground Sumort - -  - Structural Stee 1 Analvsis Pave: X-l'bof x -33 
3 ELPiENT FORCES FORCE,LENGTH UNITS= KIP IN -------------- 
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH 
- TOP' : SMAX= 
! BOTT: SMAX= 
0.28 0.12 -0.07 
0.00 0.00 
0.63 SMIN= -1.34 TMAX- 
1.34 SMIN= -0.63 TMAX= 
1.20 0.60 0.20 
0.00 0.00 
2.17 SMIN= -1.39 TMAx= 
1.39 SMIN= -2.17 TMAX= 
0.00 -0.09 
0.00 
0.98 ANGLE= 33.6 
0.98 ANGLE= 33.6 
-0.13 -0.02 
1.78 ANGLE= -4.1 





























SMIN- -8.27 TMAX- 
SMIN= -1.60 TMAXI 
3.67 -0.14 
0.00 0.00 
SMIN= -7.86 TMAX= 
SMIN= -0.09 TMAX= 
4.54 -0.27 
0.00 0.00 
SMIN= -11.31 TKAx= 
SMIN= 0.63 TMAX= 
3.60 -0.14 
0.00 0.00 
SMIN= -14.93 TMAX= 
SMIN= -7.84 TMAX= 
-1.60 1.74 
0.00 0.00 
SMIN= 5.47 TMAx= 
SMIN= -18.55 TMAx= 
3.60 -0.14 
0.00 0.00 
SMIN= -14.93 TMAX= 
SMIN= -7.84 TMAX= 
4.54 -0.27 
0.00 0.00 
SMIN- -11.31 "MAX= 




SMIN= -0.09 TMAx= 
-0.57 ' -0.38 
4.93 ANGLE= -28.1 
4.93 ANGLE= -28.1 
0.00 
-0.58 -0.30 
3.98 ANGLE= -26.9 
3.98 ANGL.E= -26.9 
0.00 
-0.85 -0.41 
5.34 ANGLE= -27.2 
5.34 ANGLE= -27.2 
0 . 0 0  
-0.53 -1.05 
11.39 ANGLE= -39.7 




6.54 ANGLE= 0.0 
6.54 ANGLE= 0.0 
-0.53 1.05 
11.39 ANGLE= 39.7 
11.39 ANGLE= 39.7 
0.00 
-0.85 0.41 
5.34 ANGLE= 27.2 




3.98 ANGLE= 26.9 
3.98 ANGLE= 26.9 
DI: BABEE0000-01717-O2OO-OOOO3 REV 02 
ATTACHMENT X 
Pave: X-21 of X- 35 e: E= Ground S u ~ o r t  - Structural Steel Analysis 
'3 ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN 
- - - o o Y o ~ ~ o o ~ ~ ~  










S W =  
S W =  
1 
SMAX= 
S W =  
1 
TOP : SMAX= 
BOTT: SMAX= 















2.17 SMIN= -1.39 TMAx= 
1.39 SMIN- -2.17 TMAx= 
-0.28 0.12 -0.07 
0.00 0.00 
0.63 SMIN= -1.34 TMAx= 





4.93 ANGLE= 28.1 
4.93 ANGLE= 28.1 
0 . 0 0  
-0.13 0.02 
1.78 ANGLE= 4.1 
1.78 ANGLE= 4.1 
0 . 0 0  
0.00 0.09 
0.00 
0.98 ANGLE=: -33.6 
0.98 ANGLE= -33.6 
3 
78. PRINT DISPLACEMENTS 
, . "- 
i e,. ') 
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